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DURING PROCESSING, 
IN STORAGE, OR 
ON FINISHED PARTS. 


CLEPO DUXBAK S” 


Merely dip parts in or Spray with, Duxbak "S" 
Economical. Can be used at full strength or 
diluted. High protection for many months on 

most delicate and sensitive steels. Used on wet 

or dry parts. Easily removed for further processing. 


WRITE FOR LITERATURE 


rmeoenick GU MM _ 
7 bemucal “Company Dac. 


538 FOREST STREET. KEARNY. N.J 
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NOW 
remove Rust FAST 
WITHOUT ACIDS! 





ALKALINE DERUSTING COMPOUND 134 


An electrolytic process operated at room temperature that 
enables the following to be done 


1. Reclaim and derust valuable bearings, tools, dies and gages. 


2. Clean and renew rusty mechanisms without disassembly or harm to tolerances, 
delicate components, or non-ferrous metals. 


. Clea.» and pickle all types of steel, cast iron and malleable iron for finishing 
operations. 


. Reduce cests on heat treated, forged, or cast parts by descaling prior to sub- 
sequent machining or processing. 

. Replace shot or sandblasting for scale removal. 

. Clean and brighten automotive and airplane parts. 
Salvage iron and steel parts rusted by fire or flood. 


Remove oil quenching scale and smut electrolytically in bulk. 


Write for bulletin describing the many features of this new 
Alkaline Derusting Process 


ENTHON 


LM STREET ; 
3 CONNECTICUT 


METAL FINISHING 


ELECTROPLATING 
PROCESSES 


CHEMICALS 


a 
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One of the many designs of Meaker Full Automatic Plating 
Machines custom built for highest production at lowest unit 


cost in plant of large automotive parts manufacturer. 


THE MEARER COMPANY 


1639 South 55th Ave., Chicago 50, Ill. © Telephone Bishop 2-1920 


Manufacturer of Production Plating Equipment for over 50 years 


Full Automatic and Semi-Automatic Electroplating Equipment 
Strip Steel Plating Equipment * Wire Galvanizing Equipment 





In This Issue 





Iron Plating From an Alkaline 


Bath by Edward F. Foley, Jr., Henry B. 


Linford, and Walter R. Meyer is a 
paper in which an alkaline iron electro- 
plating solution is described. The solu- 
tion consists essentially of ferric ion to- 
gether with sodium hydroxide, trietha- 
nolamine, and the sodium salt of ethyl- 
enediamine tetra-acetic acid. Data are 
given on the effects of these variables 
on cathode efficiency and operating 


characteristics. 


Statistical Quality Control—A New 


Tool for the Electroplater by Ezra A. 


Blount 


originated some thirty years ago as a 


Statistical quality control, 


method of inspection through scientific 
sampling to control quality in the mass 
production of machine parts to close 
tolerances, has been applied recently 
in the electroplating and finishing in- 
dustries to control process variables 
such as solution composition, pH, and 
also to record and control the percent- 


age of rejected parts 


Bright Gold Plating by Edwin C 
Rinker is a paper which describes a 
recent development in the precious 
metal electroplating field. The cyanide 
bath in this process utilizes brighteners 
which are inorganic complexes of noble 
metals. Bath operating conditions and 
physical properties of bright. gold de- 
posits are compared with conventional 


gold electroplate 


A Corrosion Study of Various Chro- 


mium Plated Electrodeposits by H. 


Brown and E. W. Hoover is a paper in 
which corrosion results in salt-spray, 
humidity and outdoor exposure tests 
are presented for various coatings which 
are cathodic to steel These include 
nickel, nickel-cobalt 


per, chromium, gold and rhodium in 


niekel-iron cop 


various combinations 


Current and Metal Distribution in 


Electrodeposition. LIL. Experimental 
Determination of Metal Distribution 


by John Kronsbein. This peper, the 
final report to be submitted by Project 
ll, presents data obtained by measur 
ing the metal distribution on the inte- 
rior surfaces of right angle specimens 
of various shank lengths and fillet radii 
when plated in a specially designed 
shielded box at 2 average current den- 


sities in 3 different solutions 


For page numbers, see Table of 
Contents, page 857 





Published monthly at 5800 N. Marvine St., Phila- 


Pickling Machines * Process Conveyors 
Motor Generators and Rectifiers 


delphia 41, Pa. Entered as second class matter July 
1, 1946, at the Post Office at Philadelphia, Pa., un- 
der Act of August 24, 1916. Subscriptions: Do- 
mestic and Canada, $4.00 for 1 year, $7.00 for 2 years 


Special Machines for the Unusual Requirements S8e per copy; Foreign, 08.00 per year, $1.90 per copy 
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Here’s how to cut your losses 


get better finished plated work — save time and labor 


More and more platers testify to the remarkable savings 
in operating time and labor that the “‘Sealed-Dise” Filter 


gives them. These cost-minded platers get better finished 

"Sez -Dise” Filte z= J 

The “Sealed-Disc” Filter will remove all plated work and have found that their solutions last 
dirt, dust, and sludge from your plating 

solutions. You'll no longer worry about longer. 

pitting, spotting, poor adhesion, forma- ; 

tion of nodules, ete. room requirements, are smaller, more compact and 


**Sealed-Disc”’ Filters, designed to meet plating 


portable, than ordinary conventional filters. 


Regardless of the size or type of your installation, there’s 


. 


a “Sealed-Dise”’ Filter to “fit your job.”’ You can depend 
on a “*Sealed-Disc”’ Filter for positive, trouble-free per- 
formance that’s proof against even the invisible im- 
purities that cause nodules and porousness, proof against 
losses caused by rejects and reworking. Write for com- 


plete details or contact your regular plating supplier. 





O Other Alsop Plating Room Equipment 
SS 


on 
al | 4 A We manufacture a full line of Mixers and Agitators covering a complete 
— range of sizes. for mixing, blending, and dissolving. Stainless Steel Mixing 
Tanks are also available in a wide range of capacities. For full details and 
ENGINEERING CORPORATION illustrations write for your free catalog 


808 Fine Street Milldale, Connecticut 
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Wyandotte Chemicals Opens New 
Research Laboratories. Opening of 
Wyandotte Chemicals’ new 74,800 square 
foot research laboratories building went 
off as scheduled. The Michigan corpora- 
tion's research “‘teams"’, which have as 
their aim “Wyandotte betters today and 
looks to tomorrow”, are now operating 
“in high gear” 
Contained in the new Wyandotte Lab- 
oratories building, which has been desig- operations which include an exclusive manufacturing plants; a nucleonics lab- 
nated by impartial observers as the finest plant-size, power spray washer capable of oratory where soils are tagged with radio- 
research facility in the industry, are: duplicating almost every commercial active tracers and the efficiency of various 
facilities for studying metal finishing operating cycle in use in North American cleaning operations is measured with 
Geiger counters; and two wings of or- 
ganic and analytical laboratories, a library 
containing over 7,000 volumes and regu- 
lar issues of 175 technical magazines, 
patent department, an auditorium seating 
150 persons, an unique arrangement for 
distributing utilities and special services, 
and a 375-ton air conditioning installation 
which makes it possible to heat or cool 


any area as desired. 


Marketing Activities Change. ‘The 
McAleer line of products is now back in 
the hands of its original owner, C. H. Mec- 
Aleer, President of Detroit Chemical Spe- 


cialties, Inc. 


The chart below shows the comparative facts between 
conventional and SEL-REX golds as confirmed by an 
independent testing laboratory. At last it is now practical 
for manufacturers to use gold to improve quality and 
appearance ... at little cost... for SEL-REX gold 
produces a hard, mirror-like deposit, regardless of 
thickness, without scratch brushing or buffing. 
@ Extra Hard = = ¢ Brighter and Smoother 
@ Excellent Metal Distribution 
@ More Economical 

@ Room Temperature Operation MeAleer 
@ No Special Equipment to Operate 


GTM Conventional co. MMCCICRCCCS RESULT 
ore plating HT GOLD 


Before plating 
1.5 micro-inches 8.M.S 5 o-inche ‘ plicat t th a A complete line of McAleer products, 


including liquid polishes, waxes, polishing 





SMOOTHNESS 
Profilemeter Test 


Gold Thickne After plating p 5 , ' , 
0005 8.0 micro-inches R.M.S rT hes RA a  hatitell and buffing compounds for the plating 


industry, rubbing compounds, and other 





Tukon Hardness Converted 


Wichers & ; chemical specialties, will be sold nation- 
HARDNESS to Vickers Scale —6 


oe eae ally direct to the trade and through dis- 
Knoop Hardness - 47.54 ardne sail tributors 





rTaLy osc OR , The McAleer Manufacturing Company 


DISTRIBUTION . was organized 30 years ago. McAleer sold 

istribution ratio 4 te | but ! ss . 

Thickness his interests in 1940, then returned to the 
Edge to Dead Center is interes . , 


Measurement ; ! ee field in 1946, when he founded Detroit 


Thick ! : : . : “ 
te ene Chemical Specialties, Inc., with the “De- 





Initial breakthrough 


ABRASION TEST 2,400 revolutions 





Experimental Taber . 
ee mule Exposure after 9,000 fer 9 . PLATER WANTED 
500 gram load revolutions — ev : 


more than 40%, If you are looking for a future, 


age no limit, small shop, at present 
3 polishers employed, Silver, Gold 





SIMPLICITY OF High temperature and Ch i 
OPERATION 140° F.~160° F jet ’ osier t and Chromium, 


Ace Electro Plating Wks. 
Send for a trial order of 1-ounce today 2655 6th Ave. So. 
Manufacturers of SEL-REX Silver Sol-U-Salt, Gold and Rhodium St. Petersburg, Fla. 
SEL-REX PRECIOUS METALS, INC. Joseph 5. Linn—owner 
Dept. PL-8 * 229 MAIN STREET * BELLEVILLE 9, N. J. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 904. PI 
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3-point Suspension 
alotilate Metclacac 
have come into 

aehitelanwaretcmelsuuilelate, 


No matter how accurately 4-point 
suspension barrels may be ma- 
chined and levelled, wear and 
moving from one set of saddles to 
another develops inaccuracies. The 
cylinders soon begin to rock and 
Ze) olel(-Meael iirc Moller Melle Miicel lity 
that shorten cylinder life—and in- 
creased wear to hanger studs, 
gears and saddles. Just look at 
your own plating barrels. 
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A 3-legged stool 


doesn’t rock 
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Cylinders run smooth and 
quiet—not even a mur- 
mur—there’s nothing like 
BELKE 3-point suspension. 


BELKE Multiple Barrel Unit 
featuring 
@ Three-point Barrel Suspension. 
@ High Temperature Lucite Cylinders. 
@ Heater Coil Equipped Tank. 


Patent Pending 
Cameras and surveying instruments are supported by 
tripods because they must be rigid; 3-point support or 
3-point suspension prevents rocking or wobbling regard- 
less of the surface. BELKE 3-point Suspension Barrels run 
smooth, no bumps, no rocking, no wobbling. 


Three-point suspension is so simple a child can see it 
is the one right way to make plating barrels—yet it took 
us 25 years to discover this great improvement. Now we 
can't make 3-point suspension barrels fast enough. 


Send for literature or ask your BELKE Service Engineer. 


947 WN. Cicero Ave 
Chicago Si, til 


EVERYTHING FOR PLATING PLANTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 905. 825 
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troit” line of polishing and buffing com- 
pounds and allied products 

rhe company, located at 101 S. Water 
man, Detroit, will continue with this line 
along with the McAleer line 


Belke Scholarships Repeated. \ 
wonderful opportunity is offered to young 
men with ability and an interest in Chemi > 
cal nygineering As yet, however. this * 
opportunity has not become too well 
known to members of the plating indus § 
try, so it is with this in mind that the 
following information about the Belke Students of the Illinois Institute of Technology class 
Scholarships is supplied for electroplaters tour the plant of Arrow Plating Com 
lo stimulate interest in the plating in- pany, Chicago. The class is led by Joseph M. Andrus, 
dustry the Belke Scholarships are offered Superintendent of Finishing, Croname, Inc., who is 
to capable young men who are interested President of the Chicago Branch, American Electro- 


in the profession plalers’ Society 


Iwo full-tuition five year scholarships 
for the Northwestern University Techno- 


»\ \\AG/ / ly logical Institute have again been granted 


or a by the company for students entering this 


fall. 
i h il 
; ysica y The University’s cooperative program 
a alternates college work with actual work 
—_ ean periods in industry over a five year pro- 
gram for the degree of Bachelor of Science 


TUT Settee nce cain be ws 


five year period. The student receives 


Remove ALL dirt... buffing and polishing compounds, chips, drawing com- 
pounds, etc., in a thorough, one-step cleaning operation that gives you a trial work periods, which enables him to 
physically clean surface. For practically all finishing operations except plating i. 
and vitreous enamelling, this physically clean surface is adequate. If you 
plate or enamel, you need a final cleaning operation to get a chemically clean 
surface. But good pre-cleaning greatly simplifies and speeds up the final 
cleaning stage in alkaline or in electrocleaning baths. 


the prevailing wage scale for the indus- 


very near self supporting 

Upon enrollment, students attend col 
lege one and one-half years, then alternate 
between twelve week periods in industry 
and twelve week periods in college cover- 


AAWWEE SI 77 ing Mathematics, Chemistry, Physics 


PRE a for Solid Dirt Mechanical and Electrical Engineering, 
Fi and other allied subjects 
as well as Oil and Grease 


The periods in industry include work 
at the Belke plant, at other plants that 
If there's solid dirt on the work, you can’t depend on degreasing alone to manufacture plating equipment and in the 
remove embedded or stubbornly bonded particles. You have to have some- plating departments of manufacturers, as 
thing more than solvent action on oil or grease. And that’s exactly what the well as job plating shops. 

Magnus Emulso-Dip Pre-cleaning method provides. 


ZILLA 


Admission requirements of the North- 
AAA He western University Technological Insti 





= = without Fumes and Corrosion 
Prins ELECTRO OR 
The Magnusol cleaning solution used in this method does not generate un- INORGANIC CHEMIS1 
pleasant or toxic fumes. It has no corrosive or harmful action on any metal. Permanent position in research 


‘ . . . . é ato ‘ | ‘ id a | D 
And it gives you the most economical cleaning that exists today. peer A Nee re Slt 


facturer of metal finishing com- 
ASK FOR A PRE-CLEANING DEMONSTRATION . .. pond. Wass have-on WP Dupes 
either in your plant or in the Magnus Pilot Laboratory. or equivalent. Experience desired 
but not necessary. Must be 
capable of conducting supervised 
research on new developments for 
the electroplating industry. Liberal 


MAGNUS CHEMICAL CO., INC. | iti Compensation for mov: 
sk 41 South Avenue, Garwood, N. J. ing arranged. Salary open. Send 
In Canada — Magnus Chemicals, Ltd., Montreal full details in first letter. Reply to 


. ‘ wr -853- "LATING 
Servic 4s P-853-A, PLAT 
Ma us vice Representatives in Principal Cities 14S Broad St.. Newark 2, N 


826 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 906. PLATING 

















There is only ONE LEADER! 


IN CADMIUM BRIGHTENERS IT IS 


ROHCO 20XL! 


CHECK THESE POINTS: 
I. Proved in over 5 years of use. 


2. Such remarkable throwing power that fre- 
quently up to 40% of cadmium metal is saved by 
plating recesses to specification thickness without 
excessive buildup on external areas of work. 
4 — = 2B. Such amazing coveri ower that ma 
> ROHCO 20-XL estes = 5. praia nage: Mapai Med 86 
Tt - —-Radicion Agent for OHCO20.xL LIQUID times inside anodes are eliminated to cover and 
Cadmiam Piating a Addition Agent for 
PY ecarnes puss plate recesses. 


impontTaer 


f. Maximum brilliance of deposit, greatest 


fo 


ON ee GAL ' possible ease of control of the bath and widest 
ote = plating range combine to make ROHCO 20XL 
the outstanding brightener. There just isn't any- 
thing like ROHCO 20XL—ask the man who's 
POWDER using it! ROHCO 20XL is the original liquid 
brightener—for ease of addition, but also avail- 

LIQUID able in powder if you prefer! 


R. O. HULL & COMPANY, Inc. 
1302 Parsons Court © Rocky River 16, Ohio 


Canada: Armalite Company, Ltd., Toronto 6, Canada 
OTHER ROHCO PRODUCTS: NO-CRO-MIST® @ ROHCO 303 STILL ZINC BRIGHTENER e@ 


ZINC PURIFIER e ROHCO 
100 BARREL ZINC BRIGHTENER e@ RINS-AID e@ AIRCRAFT BLACK CADMIUM DIP® e HULL CELL TEST SETS 


RECTIFIER UNITS I IG Jl ELL @ CURRENTESTER e 








JUST PIN THIS COUPON TO YOUR LETTERHEAD! 


R HULL & COMPANY, INC Please send details on ROHCO 
1305 ns ur 20XL CADMIUM BRIGHTENER! 











7 
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tute include average high school grades 
in the upper quarter of the class, with 
three and one-half units of high school 
mathematics. 

Further information will be supplied 
promptly on request to Raymond W 
Kotz, Belke Manufacturing Company, 917 
N, Cicero Ave., Chicago 51, Ill 


New Facilities for Diamond Alkali. 
More extensive, centralized storage and 
handling facilities to serve Diamond Al 
kali Company customers in New Jersey 
New York and surrounding areas have 
been completed and are now in operation 
at the company’s Jersey City silicate 
plant. 


In line with Diamond's continuing 


The Wyandotte men, including three from the home 
office, are left to right: R. J. Racine, manager Indus- 
trial Sales; P. N. Burkard, manager Indus 
frial, Railroad and Aircraft Detergents; E. H. Rollfs, 
new construction provides 24,000 addi Boston; E. J. Roach, Philadelphia; H. F. Fulton, 
tional square feet of storage space for Buffalo; A. J. Medwedeff, Detroit; A. L. Morshauser, 
packaged chemicals. It consists of a steel Cineinnali; T. S. O' Donoghue, Chicago; kK. W. Clay- 


lon, Los Angeles; S. Peek, Cleveland; F. F. Roberson, 
long by 120 feet wide. A masonry wing Detroit: A 


policy of increasing customer service, the 


frame-transite siding structure 200 feet 


W. Liger, Supervisor Industrial Research, 
21 feet by 52 feet, attached to the east and W. T. Kiernan, San Francisco 
end, houses the employees’ locker room 


lunch room, service quarters and office 
trial Representatives recently completed class studying electroplating and clean- 
Use New Research Labs as Class- a week-long training course at the home ing operations in the new 18-tank installa 
room for Wyandotte Training Course. office in Wyandotte, Mich. tion in Wyandotte’s recently opened re- 


Fen more Wyandotte Chemicals Indus Shown in the photo is the most recent search laboratories building. 


AVOID COSTLY REJECTS DUE TO UNACCEPTABLE COATING THICKNESS / 


For quality control and acceptance tests, measure thickness of coatings on 
metals the easy, accurate, non-destructive way, with the... 


ocnver ~=©£NMAGNE-GAGE 


Widely used by industry and government for accurately measuring the thickness of: 


1. Non-magnetic coatings (metallic or non-metallic) on mag- 
netic base metals. 

2. Nickel coatings on magnetic or non-magnetic base metals. 

3. Composite copper-nickel coatings on magnetic base metals. 


Measures coatings on plane, convex or concave surfaces. Gives speedy and 
accurate results. Easy to use by non-technical personnel. 


Avoids expensive rejections due to coatings that may be too 
thin, or non-uniform, Eliminates the expense involved in re- 
plating or discarding specimens spoiled by destructive tests .. . 
every piece tested is unharmed and ready for use or ship- 
ment. Saves materials wasted by coatings thicker than neces- 
sary. Its use leads to the discovery of faults that may exist 
in plating methods or equipment. 





Coating on cylindrical ob- 


ject being measured with Write for Bulletin 2150-Y 


ab oralony Sndleumende 


AMERICAN INSTRUMENT COMPANY, INC. 
Silver Spring, Maryland ¢ In Metropolitan Washington, D. C. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 908. PLATING 





LEA- 


Another member of the 
LEA-RONAL Bright Plating 
Process Team rapidly gaining 


wide and enthusiastic acclaim. 


=e 


aa 


{ 
Finish ae 


® Directly from the tank 
Wide current density range 


(5-40 amperes/sq. ft.— Hull cell range) 
You know now of the great success of LEA-RONAL Bright Copper, Room temperature operation 


utilizing Lea Copper Glo. This silver finish is a worthy member of 100% efficiency 


the same team, fully proved in production for still and barrel plating. Stable brighteners 


If you are working on Silver Plating, investigate the merits of the Crystal clear solutions 
LEA-RONAL Bright Silver process. Standard silver plating baths can Sodium or potassium formulation 
be easily converted. Exceptional throwing power 


Works with direct, P. R. or interrupted 
current 


Ideal surface for butler finishing 





BRIGHT COPPER SUPERTARTRAL 
BRIGHT SILVER CUPRALL 


moras wermcxerers lf AARON AL Mee 


MIRRO-GLO SPRAY STOP Main Office and Laboratory 
BRIGHT CADMIUM PROCESS 42-48 27th Street, Long Island City 1, N. Y. 
* 





Sales Office and Plant 
East Aurora Street, Waterbury 20, Conn. 
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Enthone Annual Spring Sales Meet- 
ing. Attending the annual spring sales 
meeting of Enthone, Inc., New Haven, 
Conn., were the organization's represen 
tatives from Cleveland, Chicago, and Los 
Angeles as well as those from the Eastern 
Seaboard and New England states. The 
meeting, which was held over a two-day 
period at Lakeville, Conn., was also at- 
tended by two representatives of RK. O 
Hull & Company, Cleveland, Ohio. 


“King Size” D-4 
Completion of a single cubicle selenium 
rectifier with an output capacity of 36,000 
amperes of d+ 


Power Source. 


power at 12 volts, and 
occupying only 96 square feet of floor 


space, has been announced by Bart-Mess- 


ing Corporation, of Belleville, N. J. The 
rectifier, largest single cubicle unit ever 
built, is being installed in South Portland, 
Maine, where it will be used to furnish 
low voltage d-c power for electroplating 
of nickel-lined steel pipe for Atomic En- 


ergy Commission projects 





tions, see the job through. 


problems. 


done. 


paint easier Write for details 





Unlike salesmen with the single ambition to 
sell more goods, Sales Engineers analyze cus- 
tomers’ problems, make expert recommenda- 


Klem has no salesmen—just Sales Engineers 
supported by lab facilities that duplicate any 
production condition to assist them in solving 


Place your tough job in the hands of a Klem 
man. The assignment will be followed. The 
sale will be regarded as made only when the 
product furnished is doing the job you want 


KLEM PRODUCT of the MONTH phosphate coating oe, 


Kiem Water Wash Compound No. 203 


Reduces Spray Booth maintenance costs, keeps circulation 
lines, water pumps, nozzles and bofflies free of paint 
sludge. No 203 floats the paint, makes reclaiming of 


3 OF 20 STANDARD 
KLEM PRODUCTS 


KLEM KOTE—Cleans, cond 
tions ferrous metals and alu 
num surface imparts a 


paint adhesi re 
pecial handling pre 


quires mm 
caution 


KLEM KLEANER No. 144- 
Rapid thorough, heavy duty stil 
tank cleaner for ferrous metal 

Removes the most difficult sol 
RUST-SCL No. 124—Concen 
trated phosphoric acid surtace 
cleaner Removes oi and rusi 
Provides slight etch to promote 
paint adhesion. Meets USA 
3-213, TAC-ES431 and MIL-C- 
10578 
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fo eliminate costly maintenance, the 
huge rectifier is completely sealed and 
gasketed for protection against the corro- 
sive atmosphere commonly found in plat- 
ing plants. An air-to-water heat exchanger 
will cool the unit with air recirculated 
within the cabinet. An interior tempera- 
ture of 95° F will be maintained regardless 
of outside conditions. 


Mr. E. K. Faulman, Naraco’s Board 
of Directors President, announced the 
consolidation of Imperial’s Hazel Park 
and Flint, Mich., plants. 
machinery from both these plants have 


Personnel and 


moved to a larger location at 1109 E. 
Stewart Ave. in Flint, Mich. 


Imperial’s new plant, now in operation, 
has over twice the square feet capacity 
of both previous plants combined and its 
facilities include many of the latest up- 
to-date rack and conveyor rack making 
equipment. Among the new equipment 
installed is a huge specialized tank for 
applying Naraco’s own insulation to over- 
sized parts and equipment. The building 
also houses modern offices for Naraco’s 
engineering staff. 


Tornado Damaged Norton Rebuild- 
ing. Shortly after the disastrous tornado 
which killed 87 people and did damage 
estimated at $59 million in the Worcester, 
Mass., area, emphasis shifted from rescue 
and salvage operations to rebuilding 
Norton Company, whose new grinding 
machine plant suffered damage estimated 
at over a million dollars, has just come 
through the greatest ordeal of its 68 years 
in business 

The new plant, which was directly in 
the path of the twister, is now beginning 
to resemble its former trim and modern 
self. Debris has been cleaned from the 
area and machines are again busy on the 
The office is back to 
normal except that some of the papers 


production lines 


and records are missing, victims of the 
wind. One manufacturing change ordet 
was picked up 35 miles away and returned 


by the finder. 


Fall Schedule of School of Spray 
The schedule for the latter 
half of 1953 has been announced by the 


Painting. 


DeVilbiss Company for courses of instruc 
tion in industrial spray finishing methods 
in its School of Spray Painting at Toledo 
now in its twenty-seventh year of tuition 


PLATING 





Gun polishing with Norton aLuNDUM abrasive. This man has the “Touch of Gold.” His work 
is fast, precise and low in cost. Uniform-sized grain means better quality finishes. 


Polish with the 


“TOUCH 


OF GOL 


You get the right com- 
bination for fast and prof- 
itable work in Norton 
ALUNDUM* Abrasives 


Every grain of Norton ALUNDUM polish- 
ing abrasive does its full quota of work! 
That’s one reason your operators get the 
**Touch of Gold” that adds to the ap- 
pearance and quality of your product... 
increases your profit margin, too. 
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You get better polishing at lower cost 
with ALUNDUM abrasive because each 
grain is identical with the next. . . hard, 
tough, long-lived and exact as to size and 
shape. No oversize grains to mar sur- 
races — no undersize grains to loaf on 
the job. Capillary tests show that Norton 
abrasive grain adheres tightly to the 
wheel until all its work is done. This as- 
sures better performance and longer life 
— greatest efficiency for you. 


High capillarity Norton ALUNDUM abrasive 
soaks up water in test; does the same with 
glue on the job. . . assuring stronger, faster- 
cutting polishing wheel. 


Fast service from your Norton distributor 
brings you the exact type of ALUNDUM 
polishing abrasive you need. He is backed 
by complete stocks at key industrial cen- 
ters, ready for shipment in convenient 
container sizes ... and by the specialized 
experience of Norton field engineers. Or 
you can write to Norron Company, 
Worcester 6, Mass. Distributors in all 
principal cities. Export: Norton Behr- 
Manning 


Overseas Incorporated, 


Worcester 6, Mass. 


NORTON 


ABRASIVES 


Glaking better products 
to make other products better 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
G-256 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 911. 831 
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UDYLITE BARREL PLATING EQUIPMENT - 


ASSURES QUANTITY PRODUCTION ... CONTROLLED 
UNIFORMITY... FAST, EFFICIENT PLATING... 


at 
UNION 
SWITCH ae 
AND SIGNAL ee 


Udylite Barrel-Plating Installation at Union Switch and Signal, Swissvale, Pa. 


One of the most modern and streamlined elec- 
troplating plants in the United States... Union 
Switch and Signal, Swissvale, Pa., a division 
of Westinghouse Air Brake Company . . . uses 
barrel-plating equipment by Udylite. With this 
equipment, they know they'll get the plating 
results they’re after! 


Here’s what Mr. Albert Beswick, Works 
Manager, says of Udylite barrel-plating equip- 
ment: “Union Switch and Signal and other 
divisions of Westinghouse Air Brake Company 
use millions of plated nuts, washers and screws 


PIONEER OF A BETTER WAY IN PLATING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 912. 


annually. For large-volume handling of these 
tiny parts, we have found Udylite’s barrel- 
plating equipment to be invaluable from the 
standpoint of economy and maintenance.” 


Why not let Udylite help you with your small 
parts plating problem. Whether it’s a single 
barrel or a multi-barrel installation, Udylite 
has equipment tailored to your needs! 

Call your Udylite Technical Man today or 
write direct. THe UpyLite CORPORATION, 


Detroit, MICHIGAN. West of Rockies: L. H. 
Butcher Company, Los Angeles, California. 


Udylite 


ele) ite) vyile), 


DETROIT 11, MICHIGAN 


PLATING 





WA CYANIDE COPPER SUPPLIES ARE BEST! 


The best supplies consistently produce superior results 
in Cyanide Copper plating. That’s why the Udylite Cor- 
poration maintains complete laboratory control over all 
supplies! Every item bearing the Udylite name receives 
a rigid inspection and constant spot checks to assure 
uniformity and top quality. 

Get the best Cyanide Copper supplies, money will buy— 


Curae 


Udylite borrel-plating installation at Union Switch & Signal, Swissvale, Pa. 
Millions of nuts, bolts, washers and small parts are processed here annually. 


PIONEER OF A BETTER WAY IN PLATING 
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@ Udylite Copper Ball Anodes—manufactured to pro- 
vide maximum anode surface and area. They are long- 
lasting . . . there’s no waste. 


Udylite Ball Anode Containers — These assure an 
efficient copper solution. They use anodes to the last 
scrap .. . are more efficient. 

Udylite Rochelle Salts — These salts undergo rigid 
quality control methods . . . which assures uniformity, 
regardless of the quantity needed 


@ Udylite Cyanides — Laboratory-tested and closely 

controlled to conform to the high Udylite standards. 
When you think of Cyanide Copper supplies, think of 
Udylite for availability and finest service. Call your tech- 
nical representative or write direct to THE UpyLite Cor- 
PORATION, DETROIT 11, MICHIGAN. West of the Rockies: 
L. H. Butcher Company, Los Angeles, California, 


: Udylite 


ele) tte) 7 Nile), | 


DETROIT 11, MICHIGAN 








Koppers Cyanide Solutions 








Make Electroplating 
asier... Safer... Faster 


@ Koppers is pleased to offer these three convenient cyanide 
solutions to the electroplating field. Their availability in solu- 
tion form obviates the troublesome, dangerous, and time-con- 
suming task of handling and dissolving cyanide granules. 


Potassium Cyanide, 35-40% —widely employed in elec- 
troplating where copper is used as a base coat for chromium 
plating. Forms soluble complexes with copper, silver, 
gold, cadmium, zinc, and other metals of the general form 
K.M (CN), or K.M (CN),. Extremely low sulphur con- 
tent but with high purity. 


Sodium Cyanide, 26-30% —a complexing agent manu- 
factured from high purity hydrogen cyanide, reducing to 
a minimum the amount of contaminating organic chemicals 
and inorganic salts. Extremely low sulphur content. 
Barium Cyanide, 30% —suggested as a cyanide plating 
bath additive, particularly in cadmium plating to remove 
the troublesome effect of carbonates and sulfates in the 
bath. Combines the qualities of high purity and low sulphur 
content. 


Potassium Cyanide is available in 55-gallon drums or tank 
truck quantities. Sodium Cyanide is available in tank truck and 
tank car quantities. Barium Cyanide is offered in 55-gallon 
drums. The lower price structure and safe, easy-to-use liquid 
form of these cyanides, make them especially desirable to the 
electroplater. For further details, write to: 


Koppers Chemicals 


® KOPPERS COMPANY, INC. 
Chemical Division, Dept. P-83, Pittsburgh 19, Pennsylvania 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 914. 


Industry News 





free operation for users of De\ ilbiss equip- 
ment. Applications should be made as 
early as possible for enrolling foremen, 
shop superintendents, maintenance super 
visors, spray operators and any others 
who wish to attend the week-long classes 
as follows: August 17, September 14, Oc- 
tober 12, November 9 and December 7. 

Applications for all classes on the new 
schedule should be sent now to the De 
Vilbiss Company, Toledo 1, Ohio. Those 
interested may request School Form INS- 


753-A. 


Silicon Process Announced. Devel 
opment of a process for manufacturing 
pure silicon, which may lead the way to 
more powerful and less bulky television, 
radio, and other electronic and electrical 
equipment was made known recently by 
the duPont Company. By this process, 
the company has opened up a virtually 
unlimited source of the material—a non- 
metallic element—for transistors which 
appear to be revolutionizing electronics, 
as well as rectifiers and probably othe1 
electrical parts. Furthermore, silicon is 
expected to greatly broaden the scope of 
these developments because it works over 
a much wider temperature range than 
other materials available 

In rectifiers, the essential electrical de- 
vices which change alternating current to 
direct current, silicon would compete with 
selenium. The ability of silicon to with- 
stand heat and handle greater power 
means smaller rectifiers with more ca- 
pacity. The pure silicon, as made by du 
Pont, is a brittle, gray, sparkling element 
with crystalline appearance. Its specific 
gravity is 2.4, which makes it a little 
lighter than aluminum. Qutput is now 
on a scale large enough to supply exten- 
sive research programs throughout the 


country. 


Name Change. F. A. Weihle, Jr.. 
president, announces that the McAleer 
Manufacturing Company, manufacturers 
of McAleer products, has changed its cor- 
porate name to the Goodison Manufac 
turing Co., Ine. 

The former company manufactured 
polishes, other protective maintenance 
and refinishing materials, and industrial 
buffing and polishing compounds 

The new company will manufacture in- 
dustrial buffing and polishing compounds 
exclusively. 

All products will carry the Goodison 
name. The company’s management and 
personnel remain the same, and its own 
field organization continues to handle all 
sales. 

Main office and plant are at 4393 Orion, 
Rochester (Goodison), Mich. 


PLATING 





a ll 


ea eS a ee 

















Three 
Simple Steps 
for 
LOWER 


Tank Maintenance 





























Whether you line your tanks with rubber, plastic, brick, tile, 
lead or use them unlined, here are three simple steps you can take 
that will assure you longer tank life, lower maintenance costs: 


1. Wherever possible see that tanks are installed with 
adequate air space underneath, and that all exterior surfaces 
are accessible for cleaning. 


2. Coat all exterior surfaces, including the bottom, with 
Tygon Corrosion-resistant Paint — the all-plastic coating 
resistant to acids, alkalies, oil, water and alcohols. Don’t be 
stingy. Do the job properly. Apply a coat of Tygorust, the 
“no-prep” rust inhibiting vinyl primer, and three coats of 
Tygon Paint. 


3. Clean and inspect the outside shell occasionally. The 
glossy Tygon surface cleans easily. If you find a scratch or 
break in the film caused by carelessness, touch it up with 
fresh Tygon Paint. The job will be as good as new. 


Wherever you have wood, metal or concrete surfaces exposed 
to the corrosive fumes, gases or spillage — protect them with 
Tygon Plastic Paint coatings. You'll lengthen the time between 
recoatings 50% to 500%. And Tygon Paint costs no more than 
coatings that offer less than half the life. 


Sa SS” 
" 28‘ 
Soot hod 
U. S. STONEWARE 


Shion 9, Chie 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 916. 
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Tygon plastic paint coatings are pure 
plastic in a solvent vehicle. Applied 
cold by spray gun or brush, they dry 
to form a tough plastic film, resistant 
to the attack of acids, alkalies, oils, 
alcohols or water. 


Tygon Paint films bond tightly to 
metal, wood or concrete. They do not 
oxidize, show no chemical deteriora- 
tion with age. Tygon Paint films are 
flexible and tough; resist impact with- 
out chipping or flaking. 


Tygon Paint films are non-flammable 
when dry, possess excellent dielectric 
strength. 


PLATING 








Society News 





New N. A. M. F. Officers 

The new officers of the National Asso- 
ciation of Metal Finishers, Inc., elected 
at Philadelphia are: President, Paul E. 
Miller, Miller Electroplating, Inc., Evans- 
ville, Ind.; First Vice-President, Wm. F. 
Walton, Walton & Lonsbury, Attleboro, 
Mass.; Second Vice-President, C. R. 
Wheeler, Elyria Plating Corporation, E- 
lyria, Ohio; Third Vice-President, Albert 
W. Olson, Industrial Plating Works, Seat- 
tle, Wash.; Treasurer, Glenn Friedt, Jr., 
United Platers, Inc., Detroit, Mich.; 
Executive Secretary, Raymond M. Shock, 


2117 LeRoy Place NW, Washington, D.C 


Hot Dip Galvanizers To Meet 

Stuart J. Swensson, Secretary-Treas- 
urer, announced that the 1953 Semi-An- 
nual Meeting of the American Hot Dip 
Galvanizers Association, Inc., will be held 
at the Statler Hotel in Cleveland, Ohio 
on Monday and Tuesday, September 14 
and 15 

The meeting will be highlighted by out- 
standing speakers from industry and the 
trade including a paper entitled “Selas 
Story in Galvanizing”. A plant visitation 
is also contemplated in the Cleveland 
area. In addition, a color corrosion film 
will be shown 


International Conference 

The International Conference on Elec- 
trodeposition and Metal Finishing, spon- 
sored by the International Council for 
Electrodeposition, of which body the 
Institute of Metal Finishing (Great 
Britain) and the American Electroplaters’ 
Society are prominent members, will take 
place in, or near, London, England in 
April, 1954. Plans are being made actively 
to this end by appropriate Comunittees 
appointed by the International Council 

The Technical Sub-Committee of the 
Conference Committee now invites au- 
thors to submit manuscripts which will be 
considered by the Publications Committee 
of the Institute of Metal Finishing for 
presentation at the Conference 

Papers should preferably deal with 
work of an original nature in the field of 
electrodeposition and metal finishing gen- 
erally. Manuscripts should be forwarded 
to the Honorary Secretary of the Insti- 
tute of Metal Finishing, Dr. S. Wernick, 
at 32 Great Ormond Street, London, 


W.C.1, England 


American Society for 
Testing Materials 

Sixty-three new standards were ap- 
proved at the 1953 ASTM annual meet- 
ing which was well attended by a near- 
record of 2472 persons. One hundred and 
ninety nine papers and reports were pre- 
sented and 565 technical committee meet- 
ings were held. 
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On a horizontal filter plate it is possible to apply a thin pre-coat 
with about one-third the filter aid, and in one-third the time 
required for pre-coating a non rigid media or a surface in a 
vertical position. This saves time and filter aid. 


Sporkler Plating Filter 
Model 18-D-6 Alliron 
600 G.P.H. Portable 


With the Sparkler horizontal plate you can apply this thin 
pre-coat evenly over the entire plate surface and start filtering 
immediately with less pressure and obtain maximum consistant 
clarity right from the start up to the end of the cycle. 


A filter cake on a horizontal plate will not crack, slip or fall 
off even with varying pressure or a complete shut-down of the 
filter. No pre-coat renewal is ever required after an interruption 
in operation. 


When it is necessary to clean the filter, the Sparkler filter tank 
can be emptied in a matter of minutes with a minimum of loss 
of valuable plating solution. 


Any grade of filter paper from fine to coarse can be used in a 
Sparkler filter. This makes it ideal for carbon treatment of solu- 
tions. Carbon mixed with water in a stand-by tank is circulated 
through a clean set of filter paper on the plates until a carbon 
cake is formed. The solution requiring carbon treatment is then 
circulated through the carbon beds without contaminating the 
plating tank or a shutdown of plating operations. 


At the end of the cycle with a Sparkler filter you can blow-down 
with air and produce a relatively dry cake that can be disposed 
of in a trash can rather than washing it down the drain with 
attendant sewer clogging problems, 


You will find your Sparkler plating filter positive and dependable 
from a standpoint of uniform high quality filtering and 
economical in labor and material. 


Sporkler representatives in all prin 
cipal cities are ready to give you 
personal service on your filtering 
problems, and show how you can 
make a material saving in operat- 


ing cost. 





MANUFACTURING COMPANY 


Mundelein, Illinois 


Sparkler International Ltd. 


Prinsengracht 876, Amsterdam, Holland Mundelein, Ill. U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 917. 
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Charles Murphy has been appointed by Creamer, whose headquarters will be 
Porsonals the Federated Metals Division of Ameri- at Stratford, moves up from his position 
; can Smelting and Refining Company as as H-\VW-M_ sales representative for 
their representative of the Midwestern Connecticut. He was former supervisor 
Plating and Electrochemicals Depart- of plating at l. S. Naval Air Station 
William B. Beeson, .. of Pittsburgh, , P ‘ lie * 
‘ eeson, Jr Pi oe ment. He will have headquarters in Whit- Quonset Point, R. 1, from 1942 to 1945 
Pa., a veteran member of the Diamond : , . 
sca : ing, Ind., and will serve the entire Mid- 
Alkali Company sales organization, has : ; 
western Department in a sales and service 





been named sales manager of Diamond's 

new subsidiary, Belle Alkali Company, of 

Belle. W. Va Murphy comes to Federated after 12 
Beeson's sales career with Diamond years’ service with the Plating Products 

dating back to 1933, was interrupted only Company of Newark, N. J 

by military service in World War II. 


Originally assigned to Diamond's Cincin Robert E. Creamer has been named as 


nati (Ohio) Branch Sales Office, he was district sales manager and William E. 
transferred in March, 1948. to the com Bridgett as district sales representative 
pany's Pittsburgh Office, where shortly for Connecticut by the Hanson-Van Win- 
thereafter he was promoted to the posi kle-Munning Company, Matawan, N. J 


tion of assistant branch manager, He is W. M. Teets has been appointed 
a graduate of Washington and Jefferson representative for the New Jersey 


Capac it V 


as Creamer Bridgett 
area 
College, Washington, Pa., where he was ind Robert Morriss as representative 


granted an A.B. degree in 1932 for the New York metropolitan area 


A SOLUTION 
FOR EVERY 
CLEANING The PERMAG line of cleaning compounds — eit 


. Before Wo ld W; il ( reamnet worked 
for the electrolytic cleaning process > 


for H-V W-M for one year at its labora 
PROBLEM of the plating industry makes possible fosies in Matawan. He left H-VW-M to 


a solution for every cleaning problem. go with Andrew B. Hendryx Company 


New Haven, Conn He spent six years 
7 with the Hendry, Company where he was 
supervisor of plating 


Bridgett leaves H. L. Judd ¢ wnpany 
With the skill and knowledge Wallingford, Conun., where he was super 


intendent of finishing Hh spent 18 vears 

with the Judd Company Bridgett at 
PERMAG cleaning compounds are tended New Haven Junior College 

designed to provide maximum cleaning Mel Teets m ver ( N Jersey 

from the metropolitan area where he ha 

efficiency at the lowest possible cost to heen © representative for H-VW-M for 

ease your daily operations the past two years. Prior to that time 

and increase production. he spent a year in traiming at the company 

laboratory at Matawan. He is a zg 

PERMAG technical service is also of Lafayette College, BS. in Electrical 


P ‘ Kngineering, 1949 
available without obligation to assist you it ie ah or a 
in any unusual or difficult cleaning Stratford. Conn. where he was manager 


question you may face. Why not take of the H-\V W-M warehouse for four year 


2 Ile lo erl ” hed the purchasim 
Write for your FREE advantage of it today? ‘ rmerly wor in the 4 . 
Electroplaters Handy department as a buyer, and has been with 


Pocket Size Manual the company for seven year 


MAGNUSON W . a). Osborne has been apy srite d field 
Pp D Ts representative for Allied Research Prod- 
RO uc Baltimore, Md 


ucts, Ine., and assigned 


CORPORATION to Cleveland to handle the northeastern 


Ohio—-Western Pennsylvania territory, re 
50 Court Street ¢ Brooklyn 2, N.Y. | placing the Baker Distributing Co. Os- 
In Canada: borne’s headquarters are at Suite $03, 1501 

CANADIAN PERMAG PRODUCTS, LTD., Euclid Avenue, Cleveland i. oe 
MONTREAL | Another new field representative for 


the company, Earl H,. Messmore, has 


developed in over 30 years of service, 


raduate 


on Cleaning Compounds 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 918 PLATING 
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QUMD COATINGS for METALS 


UAL TU 


Metallic 





The advantages of 
different “Stop-off” methods 


In applying an insulating coating direct- 
ly on the work, users of Unichrome 
Stop-off Lacquer get quick-drying, ac- 
curate application by brush or dip. Hot- 
dip Unichrome Wax Compounds hold a 
sharp line too, but can also be melted 
for reuse. Many plants prefer to wrap 
unwieldy work with Unichrome Tape 
for the extra convenience in applying 
and removing 

All these are single-time methods 
Shielding offers a method good for an 
indefinite number of cycles for some 
work — especially when shields are made 
or insulated with plastisol Unichrome 
Coating 218X. This saves time, money, 
materials. 


Chromium plating small 
parts no longer a problem 


Economical plating of small parts has 
been made possible by the Unichrome 
24-inch Chromium Plating Barrel. This 
development offers one of the most suc- 
cessful and efficient batch-type units 
ever built. Handling large quantities of 
work and producing a bright, high qual- 
ity plate, it ends excessive racking costs 
once and for all. 

Half a million small sewing machine 
yarts, for example, were plated by one 
essat in one day, by one man. Another 
plant has installed 8 of these money- 
saving barrels and now does tremendous 
volumes of small parts plating in one 
shift. 


Write for technical details. 


Ucilon Coatings protect 
largest plating machine 
against corrosion 


Plating departments, with their highly 
corrosive solutions and high humidity, 
make an ideal proving ground for pro- 
tective coating systems. Ucilon Coating 
Systems have given 2, 3, and more years 
of service in many plating shops 

It was because of this durability under 
severe conditions that they were selected 
for protecting the largest wire plating 
machine at the plant of a famous con- 
cern. Walls, structural work and duct- 
work are also being “painted” with these 
coating systems. 

Details on the various types of Ucilon 
Coatings are presented in Bulletin No. 
MC-7. Write for your copy. *Trade Mark 


UNITED CHROMIUM, INCORPORATED 
100 East 42nd St., New York 17, N. Y. 
Detroit 20, Mich. + Waterbury 20, Conn. 
Chicago 4, tt. + Los Angeles 13, Calif. 

in Canada: 
United Chromium Limited, Toronto, Ont. 
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Decorative 


. Protective 


YSU LUNA 


Costs reduced in hard chromium plating 


New economies found through unusual chromium 
deposits produced by Unichrome SRHS Bath 


New ENGLAND 
44 manufacturer, 
plating dies and plugs 
in the Unichrome 
SRHS Chromium 
Bath instead of the 
ordinary bath, found 
that tool life was be- 
ing substantially in- 
creased. At the same 
time, plating time had 
been cut in half. 

This case highlights 
the essential improve- Untreated 
ment that has been steel 
made since the advent 
of SRHS Chromium Solutions—that it 
is now possible to plate at higher speed 
and still get far smoother deposits than 
heretofore. 

These advantages are well known in 
the field of decorative plating. But the 
unusual nature of the deposits and the 
speed become all the more striking 
when “hard” or relatively thick plating 
is done. 


PHOTOMICROGRAPHIC EVIDENCE 


The photomicrographs above show the 
reason why the Unichrome SRHS Solu- 
tion produces a smooth plate. With un- 
usual “leveling action,” this bath smoothed 
over the minor surface irregularities — 
while producing a 40% thicker plate than 
the ordinary chromium bath, in the same 
time, and under the same conditions. 

Such a deposit saves grinding and pol- 
ishing. This saving cuts required deposit- 
thickness which still further reduces plat- 
ing time. 


ANOTHER REASON FOR SPEED 


Unichrome SRHS Chromium Baths have 
wider bright plate range. As a result, full 
advantage can be taken of higher operat- 
ing curent density for fast deposition of 
metal without burning on projections. 
Deposits also show little or no evidence 
of “treeing,” even at high speeds. 


MINIMUM EFFECT ON STEEL 


Chromium plating increases steel’s resist- 
ance to corrosion and wear. But it is 


sure : 

we GO ors 
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Plated in 
ordinary bath 


Plated in 
SRHS Bath 


known also to reduce its fatigue limit. 
Research shows, however, that high 
strength steel plated in SRHS Chromium 
suffers the smallest loss of fatigue 
strength. This is clearly shown by these 
tabulated results from an independent 
university laboratory on heat-treated test 
specimens plated with .001” of chromium, 





Chromium Fatigue % Loss 
Plating Strength Over 
Solution psi Unplated 

Unplated 81,500 _ 

Ordinary 60,500 25.7 
SRHS CR-100 75,200 7.7 
SRHS CR-110 75,300 16 


Hard chromium plating in the SRHS 
Bath, therefore, can enable designers to 
specify lighter parts or smaller cross sec- 
tions while maintaining the usual safety 
factors. Platers are finding more and more 
of their industrial customers specifying 
SRHS Chromium Plating for this reason. 





While it’s still chromium, you can see 
there’s a distinct difference when it’s de- 
posited from a Unichrome SRHS Chro- 
mium Bath. In addition, the bath offers 
operating advantages: It can regulate it- 
self, minimize control problems, and main- 
tain peak plating balance. With higher 
cathode efficiency, it also cuts power re- 
quirements and increases capacity without 
extra equipment. 

Write or phone for more data. Or better 
still, ask a United Chromium finishing 
engineer to give you all the facts, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 919. 





“GENTLEMEN, WE MUST 
CONSIDER OVERALL COST, TOO! 


“THESE FACTS AND 
FIGURES PROVE THAT 
THE NEW 
CHANDEYSSON 
MOTOR-GENERATOR, 
FOR PLATING OR 
ANODIZING, COSTS 
LESS THAN OTHER 


POWER CONVERSION 


METHODS” - - 


Higher 
Efficiency — 


CONSUMES 
LESS POWER 


The NEW 5,000 amp. 12 volt 
Chandeysson Motor - Generator, 
with an overall power efficiency 
of 85% plus, may save upwards 
from $800.00 a year in power 
consumption alone, or $9,600.00 
in the first twelve years of its 
operation*, when compared to 
units of similar rating used in 
other power conversion methods. 
In overall cost, the Chandeysson 
Generator is less . . . in overall 
power efficiency, the Chandeys- 
son Generator is greater! 


*Based on power rate of 1¢ per 
kilowatt hour. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 920 


Better Power 
Factor — 


HIGHER 
PLANT EFFICIENCY 


The Chandeysson Synchronous 
Motor, with a built-in 80% lead- 
ing or unity power factor, as- 
sures you of a remarkably high 
degree of efficiency. By improv- 
ing the overall plant power fac- 
tor from 80% lagging to 90% 
lagging through installation of 
a synchronous motor, the NEW 
Chandeysson Generator will re- 
duce the shop current as much 
as 11% for the same kilov att 
load all along the line! You'll 
save on power bills and reduce 
transformer and feeder losses 
throughout the entire plant! 


Tailored Design & 
Construction — 


A LIFE-TIME 
OF SERVICE 


The Chandeysson Motor-Genera- 
tor, especially designed for the 
Electrolytic Industry, operates at 
peak efficiency for years and 
years even under the most ad- 
verse conditions. There are Chan- 
deysson Units still in constant 
use after forty-eight years of 
service! The Chandeysson Gener- 
ator will pay for itself over and 
over again and, regardless of its 
age, always has a high resale 


value. 


PLATING 
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Higher Reserve 
Capacity — 


WITHSTANDS 
GREATER OVERLOADS 


Chandeysson Motor - Generators 
have been known to carry loads 
far in excess of rated capacity 
for long periods without damage 
to the unit. They can be counted 
on to deliver a steady flow of 
current through intermittent 
high overloads without the risk 
of harming the unit or spoiling 
the work in the tank. Like the 
Chandeysson name, the Chan- 
deysson Motor-Generator is 


something you can depend upon! 
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Personals 





been assigned to Indianapolis and will 
handle the northern Indiana and north- 
west Ohio territory Messmore’s head- 
quarters are at 200 Standard Building, 


Fort Wayne, Ind 


Dr. John 


named as the new Director of Research 


Barry Davidson has been 
of the Cowles Chemical Company, Cleve 
land, Ohio and will be directly in charge 
of the research laboratories in Syracuse 
Dr. Davidson took his 
work at Williams College and his gradu 


ate work at Massachusetts Institute of 


undergraduate 


Pechnology, where he received his Dox 


tor’s degree He was a group leader on 
research projects for Sharples Chemicals, 


Inc., for a number of years and later was 


Davidson Parisho 

Associate Director of Research for Plas 
kon Division of Libbey-Owens-Ford Glass 
Company. A number of patents and pat- 
ent applications on surface active agent,s 
silicones and 


paper-treating resins are 


assiciated with Dr. Davidson's name 


George E. Parisho has been appointed 
to the sales territory of Southern Ilinois 
and St. Louis, Mo., for the metal cleaner 
department of the company 

Parisho is well qualified to give valua- 
ble assistance to industrial metal working 
companies having had extensive experi 
ence in metal working and finishing in 
dustries 


Robert H. Hoff has been appointed to 
the sales staff of the Metal Finishing Di- 
Frederic B. Stevens, Inc., De- 


troit Hoff, a Chemical Engineer, was 


Vision 


employed as a Sales Engineer by Grow 
Solvent Company, Detroit, before join- 
ing the Stevens organization. He will 
cover the territory of southern Michigan 
He attended the Illinois Institute of 
Technology and graduated from Univer- 
sity of Detroit and is a member of the 
Detroit Chapter, American Chemical So 
ciety and the 
Society 


American Electroplaters’ 


Harold W. Faint has been appointed 
Chicago District Sales Manager for the 
Metal Finishing Division. Immediately 
prior to joining Stevens, Faint was Sales 
Manager, Industrial Filter & Pump Man- 
ufacturing Company, Chicago, where he 
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was employed seven years. He also has 
20 additional years’ experience in allied 
industries, all related to the field of metal 


finishing. Faint is a member of several 


Hoff Faint 
professional and fraternal organizations 
and is, at present, serving on the Board 
of Managers, Chicago Branch, American 
Electroplaters’ Society. 

Announced at the same time was the 
addition of Robert R. Seaman, Don- 
ald E. Lind and Howard Michaels to 
the fast growing staff of the new Cus- 
tomer Service Department of the company 
at Detroit 

K. RK. Seaman is a graduate of Univer- 
sity of Michigan and also holds a degree 
in Electrical Engineering from the Uni- 
versity of Detroit. Prior to joining Ste- 
vens, Seaman was employed by Hanson- 
Van Winkle-Munning in their Detroit 
District Office. He is a member of Ameri- 
can Institute of Electrical Engineers and 
Engineering Society of Detroit. 

Donald Lind joins Stevens with con- 
siderable experience as a Customer Sery- 
ice and Installation Engineer, having been 
employed in that capacity for eight years 
with the Cross Machine Company, De- 
troit, and Standard Cap and Seal Cor- 
poration, Chicago. Prior to that he was 
employed in the Production Engineering 
Department of Bastian-Blessing Com- 
pany, Chicago 

Lind received his education at North- 
western University, Evanston, IIL, and 
also completed the Tool and Die Appren- 
ticeship requirements at Lake Shore En- 
gineering Works, Marquette, Mich 

Howard Michaels has been with the 
Stevens organization for some time, on 
service work. He was employed in the 


General Maintenance Department at 
Packard Motor Car Company, Detroit, 
before coming with Stevens. He is a mem- 
ber of the Detroit Branch American Elec- 
troplaters’ Society and the Engineering 


Society of Detroit 


Kenneth L. Bullock has been appointed 
Assistant Sales Manager of The Process 
Equipment Division of the U. S. Stone- 
ware Company, Akron, Ohio, with head- 


quarters in the Akron office. 


Bullock holds the degree of Bachelor of 


Science in Organic Chemistry from the 
University of Delaware, and is a member 
of the American Chemical Society. 


Seymour J. Fiebach has been named 
Sales Engineer in the metropolitan New 
York area for the Carboline Company of 
St. Louis, Mo. Fiebach has sold industrial 
chemicals in the area since 1948 and was 
previously an instructor of Chemistry at 
Brooklyn College in New York City 
James Bennett, graduate of General 
Motors Technical Institute and former 
Process Engineer for the Buick Motor Car 
Company, has been appointed as Plant 
Manager of Naraco’s new consolidated 
Imperial Plating Rack Company of 1109 
E. Stewart Ave., Flint, Mich 


Bennett Smith 

Alvin Smith has been appointed as 
Smith 
was formerly with the Buick Motor Car 


Company for twelve years and has had 


Sales Manager of the company 


extensive experience in handling prob- 
lems connected with designing and manu 
facturing plating racks and fixtures and 
materials handling equipment for the 


automobile trade 


Howard 8S. Griffin of Toronto has been 
appointed Canadian sales representative 
for American Nickeloid Company, Peru, 
Ill. Operating out of the company’s Ca- 
nadian office at 82 Richmond Street, To- 
ronto, Mr. Griffin will be in charge of 
Nickeloid pre-plated metal sales for the 
provinces of Ontario and Quebe« 

Well known in Canadian and foreign 
trade circles, the new representative has 
been actively engaged in export and im- 
port work for many years. He is a gradu- 
ate of Queens University in chemical and 
metallurgical engineering and is also asso- 
ciated with G. R. Marshall & Co., Ltd. of 
Toronto in the operation of their import 
department. 


Obituaries 


+ Gail E. Barr, Superintendent of the 
Natrona, Pa., plant of the Pennsylvania 
Salt Manufacturing Company, died June 
6 after a brief illness at his home in nearby 
Freeport. He was 56 years old 

Mr. Barr, who joined Pennsalt in 1912, 
first worked in the Natrona plant labora- 
He served in the A. E. F. in World 
War I and after returning to the Com- 


tory. 


pany, became a Process Supervisor 
He became Production Supervisor in 
1943 and was promoted to Superinten- 
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... is designed to achieve an accurate line of demarcation in 
all plating cycles. It will go through cleaners and hot solu- 

MICCROSTOP tions without losing its exceptional adhesion, unsurpassed 
on sharp edges. The finest all purpose stop-off lacquer on the 
market today. 


is specifically designed for maximum adhesion in hard 
chrome plating. It will hold to a fine line and may be easily 
removed after plating. Dries rapidly. Multiple coats will take 
any long cycle without treeing. 
Note: Both MICCROSTOP and MICCROMASK may be removed easily in 
MICCROSTRIP A 


. . C-562 is the outstanding product for the most efficient 
method of selective hard chrome plating. Melting at 180°F, 
it is especially applicable for flat surfaces and sharp edges, 
where dipping is feasible. 

i C-600 will take all plating cycles without losing 
adhesion. Melting at 300 F, it is not affected by tempera- 
tures, acids, or caustics used in any plating operation. 
Both MICCROW AX C-562 and C-600 may be reused. Only 
one dip tank is required. Both harden immediately, cutting 
down application time to a minimum. 


Write for detailed bulletins giving full 


information on the above products. 


8615 Grinnell Avenue 


de 
Detroit 13 Michigan 


AUGUST, 1953 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 923 
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WANT CORROSION RESISTANCE? 
Iridite will give you better-than- 
specification protection against 


corrosion. 


WANT PAINT ADHERENCE? Iridite 


provides a firm and lasting base 


for paint by preventing under- ! 


film corrosion. 


o® 


“SPECS FOR 
NON-FERROUS 
FINISHING 
GOT YoU 
DOWN? 


in 6% 
ois 


paint base 
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“She. 
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| 

| 

| WANT EYE-APPEAL? Iridite can give 
you a variety of finishes, depend- 
| 
| 
| 
| 
| 


ing upon the metal being finished 
from clear and sparkling 

bright or military olive drab, to 

attractive dyed colors. 


| 
BEST OF ALL, any Iridite finish is 


economical and easy to apply. 


DITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 


upon your requirements; salt 
20 to 30 minutes of anodizing 
and electrical power. 


spray resistance equivalent to 
, eliminates need for costly racks 


Aico Researcu Prooucts 


NC 


16 E MONUMENT § 


FOR FURTHER INFORMATION, USE R 


RPORATECT 


TREET © BALTIM 


EADER SERVICE CARD; INDICATE A 924. 


Personals 





dent in 1948. During his tenure as Super- 
intendent a number of new products and 
processes were introduced at the Natrona 
plant. Mr. Barr was also Superintendent 
of the Natrona Light & Power Co. and 
the Natrona Water Co., 
utility subsidiaries. 


Pennsalt public 


+ Dr. Pierre 1. Chandeysson died in a 
St. Louis hospital on June 5, 1953, fol- 
lowing a coronary thrombosis. 


Chandeysson 


Born in France, Dr. Chandeysson came 
to America at the age of seventeen. Eight 
years later, in 1901, he graduated from 
Washington University, College of Medi- 
cine, and joined the staff of the St. Louis 
City Hospital, specializing in pediatrics. 
While studying at the University and in 
the years that followed, Dr. Chandeysson 
pioneered the design and development of 
low voltage, high current generators for 
electroplating use. He formed the Chan- 
deysson Electric Company, gave up his 
medical practice and set about to the chal- 
lenge of electrifying American Industry, 
making significant developments in teleg- 
raphy, ticker mechanisms, railroad sig- 
nals, medical magnets and homopolar 
generators. 

As industry expanded, the demand for 
electroplating generators reached the 
point where the entire production of 
Chandeysson Electric was channeled into 
this activity. 

In anticipation of his retirement, Dr. 
Chandeysson transferred his ownership of 
Chandeysson Electric Company to a fam- 
ily trust 12 years ago, under which it has 
since operated. 


+ Dr. Nathaniel Thon, Project Dire 
tor of A. E.S. Research Project No. 6, 
died June 22 in the Princeton, N. J., hos 
Born in Krakow, Poland, he ob 
tained his doctor's degree at the Univer- 
sity of Berlin 


director in Paris for the International Tin 


pital. 
He was a research project 


Research and Development Council priot 
to his appointment as a research associate 
at Princeton University 

Dr. Thon also served as editor for the 
Committee on Tables and Constants for 
the National Academy of Sciences and 
also as a special staff member of Chemi- 
cal Abstracts 
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Chromium wastes, because of their toxicity and high 
color, are a problem for industry and an annoying source 
of stream polution. 


Reduction of toxic hexavalent chromium wastes to the 
trivalent form with sulphur dioxide, and subsequent precipi- 
tation with alkali, has become widely accepted in the plating 
industry. Wallace & Tiernan offers not only the equipment 
for feeding sulphur dioxide but also the experience of many 
installations to successfully carry out the reduction process. 





CYANIDE WASTES 


Wallace & Tiernan’s service to the metal finishing indus- 
try also includes experience and equipment for effective 
destruction of cyanide wastes by alkaline chlorination. 
Automatic control equipment assures complete cyanide 
destruction with minimum chemical costs. 
Write today for additional information on Wallace & 
Tiernan equipment for the reduction of toxic chromium 
wastes with sulphur dioxide and the oxidation of cyanide 
wastes by alkaline chlorination. W & T Sulphur 
Dioxide Feeder 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


$78 NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 


AUGUST, 1953 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 925. 
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L800. New Finishing Bulletin — Pel 
ron Corporation, 7652 W. 47th St., Lyons, 
[ll., announces the publication of a new 
brochure dealing with Pelron’s services 
and products for the finishing industry 
The services described in detail include 
special problem studies and recommenda 
tions regarding metal cleaning, phosphat 
ing, paint stripping, and paint booth 
opera lions 
Also included in the bulletin are d 

tailed descriptions of their line of stand 
ard products which have been specially 
developed to handle various specific metal 
finishing jobs. For your copy of the new 


bulletin use Reader Service Card 


L.--80l. 
duit——lirst of its hind to gain Under 
writers’ Laboratories approval for use in 


“Sealtitt 


Flexible, Liquid-Tight Con- 


wet locations 


flexible liquid 
wiring conduit is de 
cribed in a 4-page illustrated publica 
tion Suggested applications, specitica 
tions are included Made with flexibl 
galvanized steel core, positive ground and 
tough syuthetic covet Sealtite” protects 
wiring against moisture, dirt, chemicals 
Copies of Bulletin 
1 A-530-P mailed on request Address 
The American Brass Company, Ameri 
can Metal Hose Branch, 692 Main St 


Waterbury, Conn., or use Reader Service 


and corrosive fumes 


L802. New Brochure On Adhesives 
and Coatings —A new 
color, 8 x 10, illustrated brochure de 


scribing the many applications of adhe 


12-page two 


sives, sealers, and coatings as used by the 
automotive manufacturing tidustry, is 
now available from Minnesota Mining & 
Manufacturing Co., Adhesives & Coat 
ings Division, 423 Piquette Ave., Di 
troit 2, Mich. Included in the brochure 
(Bulletin Z-AMM 


mendations for each type of application 


are specific recom 

Twenty-three of these automotive ap 
plications for adhesives, sealers, and coat 
ings are pictorially illustrated 

Coatings, including strippable types 
also used extensively in the aircraft in 
dustry, are covered in section IIL. These 
as well as underbody and chrome coat 
ings are also well illustrated. For your 
copy of this brochure use Reader Service 


Card. 


L.- 803. New Shelving & Locker Cata- 
log —Precision Equipment Co., 3712 N 
Milwaukee Ave., Chicago 41, UL, has 
just published a new catalog featuring 


steel shelving, lockers as well as other 


Bio 


storage and maintenance equipment for 
industrial use. The new catalog also con- 
tains the popular column entitled, “Heard 
in the Locker Room” which adds addi- 
tional sparkle to Precision catalogs. For 


your copy use Reader Service Card 


804. De 


A new catalog sheet which describes 


reralizer Catalog Sheet 


Pentield’s new M-100 mono-column de- 
mineralizer has been issued by the Penfield 
Manufacturing Company, Inc 19 High 
School Ave., Meriden, Conn. A photo- 
graph and schematic diagram on the front 
of the sheet, combined with the detailed 
description of parts, sample specifications 
and performance data on the reverse side 
provide a quick, concise and complete 
resume of all essential information The 
new M-100 demineralizer operates on the 
extremely eflicient and economical mono 
column method: cation and exe eptionally 
strong anion exchangers intimately mixed 
in a single unit tank through which the 
raw water is passed only once. For your 
copy of this informative literature use 


Reader Service Card 


1. 805. Properties of Electrodeposited 
Nickel and What Influences Them. 
Bulletin A-153 —An extended illustrated 
abstract of 5 pages by the International 
Nickel ¢ ompany, Ine 


-~Veur 


of a report of a 
investigation sponsored by the 
American Electroplaters’ Society and cat 
ried out at the National Bureau of Stand 
ards. Discusses, in a general way, uses 
baths and types of deposits; and, specifi 
cally, properties of deposits and the varia 
bles that influence them; composition and 
The results of this 


study are of interest to users and = pro- 


structure of deposits 
ducers of nickel plating for (a) electro 
formed shapes, (b) building up worn or 
over machined components and (c) heavy 
industrial coatings that impart nickel’s 
corrosion resistance to common materials 
of construction. For your copy use Reader 


Service Card 


L.- 806. New Nickel-Lined Pipe Book- 
let Positive Corrosion Control” is the 
title of the new 8 page booklet published 
by Bart Manufacturing Corporation of 
Belleville, N. J 
typical samples of nickel-lined pipe, fit 


Illustrated with many 


tings and flanges. the booklet discusses the 
exclusive Bart) Leetro-Clad process and 
uses for nickel-lined steel pipe for corro 
sion protection. Included in the mate- 
rial are test results gathered over a pe- 
riod of 10 years in various installations, 
as well as descriptions of applications in 
the petroleum fields, organic and inor 
ganic chemical industries, pulp and paper 
production and the handling of corrosive 
materials generally For your copy use 


Reader Service Card. 


L807. Liquid Processing Equipment 


Catalog—The Alsop Engineering Cor- 


poration, 800 Fine St., Milldale, Conn., 
offers a new 32-page catalog written es- 
pecially for the plant personnel. It con- 
tains photos, diagrams and comprehen- 


Alsop 


line of stainless steel liquid processing 


sive information on the = entire 


equipment, including filters, mixing and 
storage tanks, portable mixers, fixed-side 
and top-entering agitators and transfer 
pumps. 

The catalog treats each product sepa 
rately; their features are described clearly 
and completely with an explanatory text 
numerous plant installation illustrations 
design variations, detail drawings and 
parts lists, application and performances 
data 

The catalog also makes known the 
services of the Alsop Engineering Stall to 
design special units which might be re 
quired to fit the customer's specific job 
For your copy of the catalog use Reade 


Service Card. 


L808. Flaw Location Booklet — This 
booklet issued by Turco Products, [ne 

Ferminal Annex 2649, Los Angeles 51 
Calif., outlines the many applications of 
Fureo Dy-Chek, the completely portabl 
inspection method, and Turco Chek-Spek 
its high-speed partner for use on the pro 
duction line It describes how surlace 
active chemistry gives simple, economical 
methods for discovering dangerous, hid 
den flaws Kor your copy use Reader 


Service Card 


‘ nnsalt Chart Shows 
Resistance of Cements to 
‘als Hlow do you know 
which kind of corrosion resistant cement 
to use to handle the particular chemicals 
you use in your processes? 
lo provide a ready answer to this com- 
plex question, the Corrosion Engineering 
Department of the Pennsylvania Salt 
Manufacturing Company has prepared a 
comprehensive chart showing the resist 
ance of seven classes of corrosion resistant 
cements to 297 of the most generally used 
corrosive chemicals 
The chart indicates that Pennsalt has 
a cement mortar which is resistant to the 
chemical attack of every one of these 
chemicals except) sodium hypochlorite 
which, being an oxidizing agent on the 
alkaline side, will attack most materials 
at certain temperatures 
Copies of the new chart may be ob 
tained by writing to the Corrosion Engi 
neering Department, Pennsalt Chemicals 
1000 Widener Building, Philadelphia 7 


Pa., or by use of Reader Service Card 


L.—-810. New Buffing Compound Bul- 
letin—As an addition to their series of 
six bulletins issued last year, Apothecaries 
Hall Co. of Waterbury, Conn., 
issued Bulletin B-7 entitled, AHCO Bulf- 


ing Compounds The bulletin contains 


has just 


information about their complete line of 
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grease bars, including among other types 
tripoli and white compounds. Copies of 
the new bulletin are available on request. 
lse Reader Service Card 
L—8ll. Corrosion Proof Linings 
Booklet—A new 8-page folder describing 
Nukem tank brick lining 
services has been announced by Nukem 
suffalo 20, N. Y. 


Included in the folder are two pages list- 


rubber and 
Products Corporation, 


ing over 90 different corrosive solutions 
In these pages the relative resistance of 
Nuran rubber, Koroseal, Neoprene, soft 
or semi-hard rubber and Nu-Mastic lin 
ings are given for the various corrosive 
solutions For your copy use Reader 


Service Card 


L.— 812. 


Aluminum = for 


Notes on the Preparation of 
Welding— Northwest 
Chemical Company of 9310 Roselawn, 
Detroit, 


chemic al ( leanet s, 


manufacturers of specialized 
announce a new 12 
page brochure completely describing their 
Alkalume Process. 

Alkalume is the revolutionary process 
for preparing aluminum, magnesium, and 
hard-to-clean steels for welding, and other 
finishing operations 

It cleans without harming the metal, 
dissolves and removes the surface oxides, 
reduces the surface resistance to a value 
of 0 to 10 microhms, and preserves for 
long periods of time a surface resistance 
between LO to 20 microhms. For your 
copy of this informative brochure use 


Reader Service Card. 


L—813. 
liteflex 


hose and U niflex helically corrugated flex- 


New Metal Hose Catalog 
helically wound flexible metal 
ible metal hose are illustrated and de- 
scribed in a 50-page catalog just published 
by Titeflex, Inc., Newark, N. J 

Featured in the Engineering Data sec- 
tion are charts showing frictional losses 
versus flow rates for various sizes of metal 
hose and conduit. These flow charts are 
believed to be the first ever offered in a 
metal hose catalog and can be used as a 
standard for flexible metal hose of various 
types. The Engineering Data section also 


contains complete information on in 
stallation and maintenance of metal hose. 
Another “first” is a completely illustrated 
story showing how seamed metal hose is 
manufactured, from metal strip to com- 
pleted assembly. For your copy of the 


catalog use Reader Service Card 


L— 84. New Bulletin on Metallic 
Rectifiers — A new two-color booklet de- 
scribing General Electric’s complete line 
of manually controlled and automatically 
regulated metallic rectifier power supplies 
for electroplating and similar processes, 
has been announced as available from the 
Company at Schenectady 5, N. Y. 


AUGUST, 1953 


The fully illustrated 16-page publica- 
tion, GEC-970, describes the advantages, 
applications, and operation of the units 
and lists ratings, dimensions, and specifi- 
cations 
Card 


For your copy use Reader Service 


L— 815. Non-Plasticized PV¢ 
Sheets—-Il. N 
Bx yton, 


Data 
Hartwell & Son, Inc. of 
Mass., have issued new data 
sheets describing properties and uses and 
basic information about Boltaron 6200. 
The material is a rigid, unplasticized poly- 
vinyl chloride. It is extremely versatile, 
has a wide range of applications, and is 
outstandingly resistant to corrosion caused 
by organic and inorganic acids, alkalies, 
aleohol and foodstuffs. For your copy of 


these data sheets use Reader Service Card. 


L816. New Pump Folder—A full line 
of acid pumps is shown in a new folder, 
covering pumps operated by air line pres 
sure, hand or foot, for withdrawing liq- 
uids from carboys, drums or barrels 

For your copy write to the General 
Scientific Equipment Co., 2700 W. Hunt 
Philadelphia 32, Pa., or use 


Reader Service Card 


ingdon St 


L817. Safety Solvents Fact Sheets 

A 3-page booklet on three tailored types 
of Klearall Safety Solvents has just been 
published by Octagon Process Inc., of 15 
Bank St., Staten Island 1, N. ¥ All 
have been expressly developed for clean- 
ing electrical and mechanical equipment 
where fire and explosive hazards are 
present and toxic odors are objectionable 
The booklet gives instructions for use and 
specifications. For your copy use Reader 
Service Card. 


L818. Bulletin on New Rosin Core 
Solder Metals 


American Smelting and Refining Com- 


Federated Division, 
pany has published a 4-page bulletin de- 
Known 


as RTS 200, it is available in a wide 


scribing a new rosin core solder. 


variety of wire sizes, compositions and 
quantities. 

The bulletin describes five ways in 
which the new rosin core solder is supe- 
rior to ordinary rosin core solders. First, 
it has 20 per cent greater spread; second, 
it has 4 times faster oxide penetration; 
third, it is non-corrosive; fourth, it is 
and fifth, it has a stable flux 


For your copy use Reader Service Card 


non-toxic, 


L819. 
Bulletin 


on tips for industrial applications are 


Industrial Soldering Irons 


Soldering trons and soldering 


described in a new bulletin announced as 
available from the General Electric Com 
pany, Schenectady 5, N. ¥ 

Designated as GEA-4519, the 8-page 
2-color publication uses photographs, dia 
grams, and tables to describe soldering 
iron construction, 


application, ratings 


and prices. Also included is a full page 


chart which describes the purpose of flux 
and which flux is best suited to the base 
material or applied finish. For your copy 
use Reader Service Card. 


L820. 


Automatic firing is the major development 


Automatic Steam Cleaner— 


in a newly designed high volume steam 
cleaner now being manufactured by Kel- 
1250 N. Main St., Los 
A free illustrated brochure 


ite Products, Ine., 
Angeles 12 
gives full information and specifications 
on the device. For your copy of this de- 


seriptive brochure use Reader Service 


Card. 


L—821. 


water 


High Pressure Boiler Feed- 
Mixed bed 


and two-step demineralization are two 


Demineralization 


processes utilizing the unique properties 
of cation and anion exchange resins to ef- 
fectively reduce dissolved silica and solids 
in water in order to meet exacting specifi- 
cations of high pressure boiler feedwater 
Commercial development of high ca 
pacity ion exchange demineralization ap 
paratus now offers the possibility of pro- 
ducing economically, water both low in 
electrolyte content and dissolved. silica 
In fact, the dissolved silica can be reduced 
to levels approaching 0.01 ppm. 

These are the conclusions reached in a 
16-page reprint of a paper, “Mixed Bed 
vs. Two-Step Demineralization of High 
Feedwater”, by M. E. 
Gilwood and Dr. C. Calmon of The Per- 
mutit Company, New York 36, N. ¥. For 


your copy use Reader Service Card 


Pressure Boiler 


L.—822. 
Sheets 


Bulletin on Desecaling Steel 
Descaling hot-rolled steel sheets 
by airless blasting and eliminating acid 
disposal problems are the topics discussed 
in a new bulletin published by American 
Wheelabrator & Equipment Corporation, 
1180 S. Byrkit St., Mishawaka, Ind. 
Giving an actual case history with per- 
formance data, and illustrated by photo- 
graphs of the equipment employed, plus 
a flow diagram of a sheet descaling line, 
this bulletin shows how important say 
ings were made available to one company 
by airless blasting, because it was able to 
conveniently employ hot-rolled steel in 
place of cold-rolled Copies of the bro 
chure can be obtained lise Reader 


Service Card 


L.-823. Gold Plating Data Sheet 
Announced as available is a technical data 
sheet on electroplated gold which is im 
portant because, for the first time, it 
shows the way to scientific control of the 
process and because it also offers the sei 
entist the most complete compilation of 
information on gold ever assembled: also 
some data not heretofore available 
Readers can obtain copies by writing 
to Technie, Ine., 39P Snow St., Provi 
dence, or by using Reader Service Card. 
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Kk 82A. Chandeysson Redesigns Line 
Chandeysson 
Louis, Mo., have 


made a redesign of its line of low voltage 


of Motor Generators 


Electric Company, St 


motor-generator equipment, featuring un 
all-welded steel 


proved commutation 


construction, increased accessibility and 
more open ventilation, which results in 
greater overload capacity and higher over 


all effic iency 


Generator and exciter brushes, coils 
and commutator are now fully accessible 
for inspection, cleaning or removal, with 
out the necessity of removing any other 
components. Higher overall efficiency is 
realized with the new design which allows 
unrestricted air circulation around and 
through the generator. The exciter brush- 
es are mounted on the inboard side to 
prevent accidental damage and also to 
insure smoother operation, thereby in 
creasing brush life For additional data 
on the redesigned generators use Reader 


Service Card 


E825. Rustproofing Agent for Steel 

Enthone, In has announced a new 
product designated as Enthone Compound 
NR-31L to prevent rusting of steel, cast 
iron and other iron alloys during storage 
The product is a mildly alkaline, water 
soluble material used in a concentration 
of 1 oz/gal It leaves almost no visible 
film on the steel Tests have indicated 
that it will protect iron and steel against 
rusting in 100 per cent humidity for sey 
eral weeks or thore The product is read 
ily removed by washing with water It 
contains surface active materials to facili- 
tate rapid drying of water and to provide 
for uniform distribution of the anti-rust 
compound over the surface of the object 

Technical bulletin and free sample 


may be obtained by writing to Enthone, 








Ine., 442P Elm St., New Haven 11, Conn., 


or through use of Reader Service Card 


kK -826. Fume Washer -The U. 5 
Stoneware Company, Akron, Ohio, has 
announced the development of a com 
pact, portable, yet high performance fume 
washing tower for general laboratory and 


industrial use. 


The fume washer consists of a metal 
stand on which the tower is supported; a 
bottom section containing a packing sup- 
port plate, liquor-drain pipe and fume 
intake duct; one, two, or more packed 
intermediate sections; a distributor sec- 
tion with water inlet; and a top section 
containing the exhaust fan, drive motor, 
and washed air exhaust duct 

The new fume washer is outstanding 
for its light weight and use flexibility, 
made possible through simplicity of con- 
struction. Of particular importance to 
users is the long life and low maintenance 


expectancy of the unit. The unit is easily 


THE NEW DANIELS 


8H 


Daniels presents the radically new 8H Plat- 


a ing Barrel with these innovations: 





MANUFACTURERS & DISTRIBUTORS 


MArket 3-7450 





DANIELS PLATING BARREL &BiU 225 daoy 


Electroplating and Polishing Equipment ond Supplies 


129 Oliver Street, Newark 5, N. J. 
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and quickly dismantled, moved to a new 


location and reassembled. For more in- 


formation on this equipment use Reader 
Service Card 


E —827. Improved Pump Impeller 
Design —Use of an entirely new impeller 
design that improves priming qualities 
and increases pump output with the same 
power is an outstanding feature of the 
new Hypro general purpose pump, manu- 


factured by Hypro Engineering, Inc., 404 
N. Washington Ave., Minneapolis 1, Minn. 
The new impeller, moulded in a tough, 
durable rubber, has 12 vanes (twice the 
conventional number) which result in great- 
er displacement and greatly improved 
pump priming. Sharp lateral wiping edges 
on each vane minimize friction by re- 
ducing impeller drag, produce less unit 
wear and improve mechanical efficiency 
of the pump up to 15 per cent. Another 
advantage of the multi-vane impeller is 
the even, continuous flow of liquid real- 
ized with the design. For more data use 
Reader Service Card. 


E- 828. New Electroplating Rack 
Coating——Hanson-Van Winkle-Munning 
Company, Matawan, N. J., announces a 
superior new coating for insulating and 
protecting racks, fixtures and anode hooks 
used in electroplating baths. Kote-Rax 
Grade L, a plastisol coating, is specially 
formulated to reduce maintenance cost. 

Because it is unusually tough and duc- 
tile, the Grade L coating will withstand 
rough treatment and abuse, and will wear 
longer both in and out of the plating bath. 
The new coating is resistant to all of the 
commonly used cleaning, pickling and 
plating solutions 

An electroplater can easily apply Kote- 
Rax Grade L to his racks and fixtures. 
Because the coating is solvent-free, no 
ventilating system is needed to carry 
away fumes. 

For other information, write to Jokn P. 
Carton, H-VW-M, Matawan, N. J., or 


use Reader Service Card 


E829. Quick Pik Dry Acid Pickle 
The Mitchell-Bradford Chemical Com- 
pany, 2446 Main St., Stratford, Conn.. 


announces a new product Quick-Pik, a 
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CLARIFICATION of 


BONUS PERFORMANCE 
with lasting reliability 


The engineering and construction features of INDUSTRIAL 
filters add up to maximum clear filtrate with less floor space, 
greater operating conveniences, and less maintenance delays 
and expense. The general design permits the use of the 
materials best suited to the solution requirements. Vertical 
filter leaves with ample flow space on both sides offer maxi- 
mum filtration area. Outside lockup simplifies the installa- 
tion of filter leaf and bag assemblies. An exclusive air-wash 
cleaning method practically eliminates the usual labor and 
inconvenience of dismantling the filter after every cycle. 
INDUSTRIAL filters are often in operation for months without 
removing the cover — cutting downtime to a minimum. All 
these features have been proved in long-life service — your 
assurance of dependable bonus performance. 


Full particulars and recommendations on any 


filtration job will be given upon request. 


PRESSURE FILTERS 


INDUSTRIAL 





RUBBER LININGS 


FILTER & PUMP MFG. CO. Bio ae 


5914 Ogden Avenue, Chicago 50, Illinois HEAT: EXCHANGERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 927. 
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Entrance to Wyandotte’s new research 
building portrays symbols the alchemists 
used. Inside, the newest and finest facili- 
ties are employed to develop the best 
compounded chemical products available 


ee 


Unique, custom-built industrial spray 
washer consists of six removable and in- 
terchangeable stages, plus a hot-air blow- 
off unit. The six stages can be operated 
independently, moved in or out, and have 
complete controls for variable pressures 
and temperatures. Any kind of spray 
washing cycle can be duplicated. This 
equipment can handle acids, alkalies, and 
emulsions. It is typical of the modern 
facilities and methods used throughout 
Wyandotte’s industrial research depart- 
ment—one of the many reasons why 
it will pay you to deal with Wyandotte. 


Largest manufacturers of specialized 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 928. PLATING 














Wyandotte quality metal cleaners! 


Wyandotte’s new research building contains 


the latest in industrial cleaning equipment 


-—to help us help you! 


Wyandotte has spent millions of dollars and has 
more than 63 years’ experience building products 
to give you the highest-quality, lowest “use-cost” 
metal cleaning obtainable. Now, we’ve added 
a new research building to project the perform- 
ance of these fine products to your future re- 
quirements. 

Wyandotte’s new research building houses 
complete and up-to-date metal cleaning labora- 
tories. There are cleaning and plating tanks, a 
multistage spray washer, the latest equipment 
for working with radioactive tracers, burnishing 
barrels, polishing and buffing lathes, and a vari- 
ety of other equipment. All are used in the de- 
velopment and evaluation of metal cleaners, 
paint strippers, acid treatments, spray booth 
compounds, phosphating compounds, and _ air- 
craft and railroad cleaners of all types. 

Our metal cleaning research and product de- 
velopment methods, already extensive and prob- 
ing, will be further strengthened. You can be sure 
that every Wyandotte product you use has been 
research developed, thoroughly laboratory tested 
in production size equipment, and exhaustively 
field checked! 

The new facilities will also enable us to handle 
vour individual problems even faster and better 
than before. The services of our trained technical 
representatives are always available. Let them 
be the link between your plant and our new 
research facilities, to help give you better, lower- 
cost metal cleaning. Call Wyandotte today. 
Wyandotte Chemicals Corporation, Wyandotte, 
Michigan. Also Los Angeles 12, California. 


cleaning products for business and industry 
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Man 

A number of the 18 cleaning and plating tanks, with sepa- 
rate rectifiers, in| Wyandotte’s new industrial pilot lab 
This equipment provides an opportunity to study clean- 
ing before copper, nickel, chrome, cadmium, lead, zine 
and silver plating. Test pieces may be taken through any 
desired cleaning and plating cycle in order to evaluate 
experimental cleaners or solve production cleaning and 
plating problems 


CHEMICALS 


Helpful service representatives in 138 cities 


in the United States and Canada 





Try this combination for 
top polishing protits — 


BEHR-MANNING® ABRASIVE BELTS give you a finish with no 

wild grain marks or wheel blemishes to polish out. They fiex 

into short-radius contours, and conform to the shape of the 4 
work. They have tremendous possibilities in their hundreds of , 


a eset ‘| 
applications. é¢ ans 
Onur y 

BEHR-MANNING “KNOW-HOW” is the sum total of many years’ al 


combined experience of BEHR-MANNING Field Engineers and 
Application Laboratory work. If there's a faster way to the You may get a number of 
finish you want, your local BEHR-MANNING Field Engineer valuable hints in the book 


knows it. If there's a way to a better finish, he knows that too. aay ag Ag te 
Call him in — and take a short cut to polishing profits. your copy address Behr- 


Manning Corp., Troy, N. Y., 
For Export: Norton Behr-Manning Overseas Inc., New Rochelle, N. Y., U.S.A. Dept. PL-8 


in Canada: Behr-Manning (Canada) Lid., Brantford 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 929. 
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dry, acidic salt mixture which, when 
mixed in the proportions of two pounds 
per gallon of water, will quickly remove 
scale and rust. The solution can be used 
at temperatures of 70° to 150° F. 

Because the material is furnished “a5 a 
dry salt mixture, it can be safely handled 
and eliminates the hazards of handling 
liquid acids and the inconvenience of 
returnable glass carboys 

Also incorporated in the formulation is 
an inhibitor and a foaming agent which 
minimizes the attack of the acid on the 
base metal and produces a foam which 
covers the surface of the Quick Pik solu- 
tion eliminating acid spray and reducing 
fumes to a minimum 

Information and literature are availa- 


ble on request L se Reader Service Card 


E830. 


group of jigs and fixtures for the mechan- 


New Finishing Jigs—A new 


ical holding of parts being surface finished 
has been introduced by Clair Manufac- 
turing Company. Designed for use with 
Clair surface finishing machines, the group 
includes work holders and layout jigs 
Primarily, they are used for holding items 
such as silverware, but they can be 
adopted for holding hand tools and other 
products 








4-44-44 M4444 
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Basically, the holding fixtures consist 
of: a framework for mounting in surface 
finishing machine, a clamping device for 
holding the items to be surface finished, 
and a provision for supporting heavy- 
ended items such as spoons. For more 


information use Reader Service Card. 


E831. New Pocket Comparator 

lhe new, low-price Edscorp Pocket Com 
Scien tific 
Corporation, Barrington, N. J., for fast, 


parator offered by Edmund 
accurate measurement and inspection of 
small parts and small dimensions is said 


to be an invaluable aid to machinists, tool 
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and diemakers, production engineers, and 
lab technicians. 

Only about 1'9 x 2 inches in size, this 
handy, inp wted cx mmparator gives 6 power 
magnification. Its reticle is calibrated to 
measure angles, radii, circles and linear 
dimensions, in both decimal inches and 
millimeters. For more information on 
this product use Reader Service Card 


E—832. Industrial Heat Exchangers 
with Graphite Tubes—The Industrial 
Filter & Pump Manufacturing Company, 
5900 W. Ogden Ave., Chicago 50, IIL, 
announces that its line of heat exchangers 
is now available with impervious graphite 
tubes in addition to the variety of metal 
tubes previously used. The graphite 
tubes can be had in both the tube-and- 
shell type and the tube-bundle type heat 
exchangers. By combining any number 
of tubes, Industrial heat exchangers can 
be supplied to meet any heat-transfer area 
requirement. With a choice of graphite 
and metal tubes a heat exchanger is now 
offered that is ideally suited to heating 
and cooling any solution used in pickling 
rooms, any plating solution, and any so- 
lution heating and cooling requirement in 
the processing industries. For more infor- 


mation use Reader Service Card 


KE —835. 


copper purifier, which eliminates the need 


New Copper Purifier—-A new 


for periodic 
baths by 
breakdown 


dumping of copper plating 


removing harmful solution 


impurities and converting 
them to useful cyanides, has been an 
nounced by Sel-Rex Metals, 


Inc., of Belleville, N. J. The material is a 


concentrated solution of pure salt pre- 


Precious 


pared especially for use in cyanide copper 
plating solutions. It is an unique product 
since it adds no impurities to the bath 
and fills an important need in the copper 
plating field 

1 he copper 


purifier precipitates car- 


bonates, chromates and sulfates as a 
heavy, dense insoluble precipitate while 
converting them to useful cyanides. The 
precipitate can be filtered out, or the 
solution can be decanted off the precipi- 
tate For complete 


Reader Service Card 


information, use 


E834. 


Zine Deposits from Deburring Stones 


Simple Method of Removing 


The Magnus Chemical Company, of 
Crarwood, N. J ’ 
method of 


coating 


has perfected a simple 
removing the metallic zine 
which deposits on deburring 
stones when zinc die castings are barrel 
deburred. The experience of a mid-west 
ern barrel finishing shop is typical 

Here the deburring medium is a syn 
thetic white stone. It took nearly an 
hour and a half of tumbling with causti 
soda to remove the zine deposit 

Now with Magnus D-Scale-R the chips 
are completely cleaned in 20 minutes. 


D-Seale-R is a solid, inert material 


which does net produce acid action until 
dissolved in water. Hence it is safe to 
ship, handle and store, with none of the 
It is in- 
hibited against harmful acid action. For 


hazards of raw mineral acids. 
more information use Reader Service Card. 


E—835. Tilter Offers Safe Method for 
Pouring —This new tilter was designed 
to meet the needs for a smaller, more sim- 
plified, less expensive unit suitable for 


handling 5 and 6'4 gallon containers. 


It prevents accidents caused by spill- 
ing, splashing and carelessness in pouring 
A chain is provided to hold the 
container in position when tilted 


liquids. 


For complete information on this unit 
use Reader Service Card 


E—836. New Distributor for Abrasive 
Belt Splicer 


the recently improved Econaway abrasive 


Sales and distribution of 


belt splicer are now being handled by 
Aget-Detroit Company, 801 Main St., 
Ann Arbor, Mich 

Phe low cost splicing apparatus permits 
users of large numbers of abrasive belts 
to effect marked reduction in belt costs 
while avoiding the keeping of heavy in- 
ventories of finished belts on hand. Costs 
of certain size abrasive belts can, in many 
instances, be reduced by over 50 per cent 
with the improved splicer, it is claimed. 
For more information use Reader Service 
Card 


E—837. 
Coatings —New formulations which can 


ew eavy uty Protective 
N i y Duty Protect 


be spray applied to produce extra-thick 
chemical-resisting coatings on steel and 
other metals have been developed by 
United Chromium, Incorporated. These 
products, identified as Unichrome 5300 
Coatings, are used to protect equipment 
alkalies, salts, 


agents, and many other corrosives. 


against acids, oxidizing 

The coatings permit: spray application 
of films of much greater thickness than 
has been obtainable in the past. The new 
coatings, used at room temperature, can 
be applied to cold vertical surfaces to 
produce single coat dry films up to 20 
mils thick. 

Strong mineral acids such as hydro- 
chloric acid and sulfuric, alkalies such a 
sodium and potassium hydroxides, water, 
salt’ solutions, oxidizing and reducing 
agents, and many wetting agents do not 


attack Unichrome 5300 Coatings. 
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In the short time they have been avail- 
able, Unichrome 5300 Coatings have been 
used for tank and duct lining work in the 
plating industry The manufacturer 
states that the coatings may be used to 
protect many other types of equipment 
in the chemical, pharmaceutical and metal 
working industries 

Other 


through use of Reader Service Card 


information may be obtained 


bE 838. New 


hlectrodes 


Large-Area Metallic 


oxidation-reduction potentials has led 
Beckman Instruments, Inc., to develop a 
new series of large-area metallic electrodes 
pointing to greater benefits from this im- 


portant control technique than ever before 


il “™ 


"= 
i 


The eles trodes offer broad surfac cs ol 
metal—platinum, gold, silver or nickel 
mounted in three basic styles for all kinds 
of industrial and laboratory service. Their 
larger sensing area assures fast response 
elles ts 


cleaning and maximum thermal stability 


minimized polarization easiel 


Of rugged construction, the electrodes 
will withstand temperatures to boiling or 
above. They can be used with any Beck 
man pH meter or automatic titrator 
Further information on the new metal 
lie electrodes can be obtained from Beck 
man Instruments, Ine., South Pasadena 
1. Calif through requests for Eleetrode 
Catalog 86-72 or through use of Reader 


Service Card 


E839. Chromic Acid Recovery Meth- 
od—The Barnstead Still & Sterilizer Co 
Boston, Mass 


whereby rinse water can be passed through 


has developed a process 


ion-exchange resins to effect nearly 100 
per cent chromium recovery. The advan 
tages to the plating shop are twofold 
First, the troublesome chromic acid waste 
disposal problem is eliminated, Second, 
the expensive and often scarce chromic 
acid is recovered for reuse 

In the process, the rinse water is first 
passed through a cation column to re- 
move aluminum and copper and = then 
through an anion resin bed which removes 


the chromic acid The chromic acid is 
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Industry's growing use of 


then recovered in the regeneration proc- 
ess. Tests show that the same resins can 
be used economically for 100 or more 
cye les. 

For more information write to Barn- 
stead Still & Sterilizer Co., 228 Lanesville 
Ter., Forest Hills, Boston 11, Mass., or 


use Reader Service Card 


K 840. 


acid resistant coating called Oncrete pro- 


Acid Resistant Coating—An 


tects plating tanks, furne hoods, floors, 
walls, interior construction, roof trusses, 
sash and structural work in plating rooms 
from the damaging effects of acid fumes 
and the action of acids themselves 

Oncrete was originally developed as an 
alkali-resistant moisture-repellent coat- 
ing for use on concrete and porous ma- 
sonry surfaces 

The material is beimg successfully used 
in a number of Chicago plants. In one 
test an area of a concrete floor was pro- 
tected with several coats of Oncrete. An- 
other was left unprotected. Muriatic acid 
and chromic acid when dropped on the 
unprotected concrete immediately made 
small holes The Onecrete coated floor 
surface showed no damage whatever when 
the acids were dropped on it 

In this particular plating plant, the 
product is being used on tanks, floors, 
walls and roof trusses. For more informa- 


tion use Reader Service Card. 


EK 841. New Rectifiers 
tifier Corporation, 95 Lafayette St., New 
York, have announced that standard unit 
rectifiers, from 3 kw to 50 kw, are now 
in stock, available for prompt delivery 
Designed to convert a-c to d- at the 
flick of a switch 


capable of producing anything a motor 


American rectifiers are 


generator set can--and have long been 
known for their trouble-free operation and 
long life. These advantages are credited 
by the manufacturer to the absence of 
brushes, bearings, foundations, rotating 
windings, glass or metal tubes plus 
the fact that no warm-up period or main- 
tenance is required, For additional infor- 


mation use Reader Service Card 


E842. New Safety Solvent—A new, 
low-toxicity safety solvent replacing car- 
bon tetrachloride is announced by Tect, 
Inc., of Dumont, N. J. 


Tecsoly 383, the solvent is non-inflamma- 


Designated as 


ble, fast evaporating and exceedingly low 
in toxicity It may be used with vapor 
concentrations in air 10 to 20 times those 
permissible with carbon tetrachloride. It 
is a clear, colorless liquid with a pleasant 
odor and is the most recent of 20 different 
safety solvents developed by Tect, Inc., 
to replace carbon tetrachloride and other 
dangerously toxic or inflammable solvents 
such as chloroform, petroleum naphtha, 
benzol and others. For further informa- 


tion use Reader Service Card. 


American Rec” 


E843. 
basic discovery in aluminum industrial 
an alkali compound that will 


Aluminum Cleaner—A new 


cleaning 
not etch or discolor aluminum, yet is so 
powerful that it will thoroughly spray 
wash the most difficult type of heavy 
cleaning, is announced by the Van Straat- 
en Chemical Company, Chicago, Hl 

The new compound is not toxic, is not 
inflammable and cleans thoroughly and 
quickly. 

It has been safely used on all aluminum 
and zine alloys without etching or dis- 
coloration and also will not tarnish or dis- 
color other non-ferrous metals such as 
brass, copper, and bronze. For more 
formation use Reader Service Card 


E—8H4. Alka-Strip 


their line of multi-purpose paint strippers 


A new addition to 


and cleaners has been announced by the 
Whitfield Chemical Company, Dept. 23-C 
14225 Schaefer Detroit 27, 
Mich. The new remover is sold under 
the trade mark Alka-Strip 


Used for chemical stripping of organi 


Highway, 


finishes and complete removal of pig- 
mented-primer residues from steel, zinc, 
and magnesium, the new material can 
also be applied for deflocculation of paint 
overspray, cleaning Bonderite systems, 
and removal of abrasive, lapping, or bur- 
nishing residues 

This latest Whitfield remover comes in 
powder form; water soluble non-inflam- 
mable, it does not foam or cake. For more 


information use Reader Service Card 


E8145. Temperature Testing Cham- 
ber—A new line of multi-range, all-pur 
pose test chambers capable of producing 
low temperatures to —130° F, high tem- 
peratures to 200° F and a standard hu- 
midity cycle of 20 per cent to 95 per cent 
from +35° F to +185° F, has recently 
been introduced by Murphy & Miller, 
Inc., 1326 S. Michigan Ave., Chicago, Ill 

Made in 5 sizes with test space capacity 
from 4 to 36 cu ft 


porate many unique features designed to 


the new units incor 


provide faster, easier and more accurate 
testing. 

The units are completely internally 
wired, piped and laboratory tested be- 
fore shipment Connections to plating 
water and drain connections may be made 


kor ad 


ditional information use Reader Service 


with simple flexible connections 
Card. 
E346. Strippable Liner for Vacuum 


National Research Cor- 
poretion, 70 Memorial Dr 


Coating Tanks 
Cambridge, 
Mass., now offers Narliner strippable liner 
for vacuum coating tanks. In the vacuum 
metallizing process the interior of the 
coating tank becomes covered with suc- 
cessive layers of evaporated metal. This 
material is difficult to remove and out- 
gasses badly when the tank is evacuated, 
thus increasing the pump-down time. By 
coating the interior of the coater with 
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Narlinet liner, 


accumulations can be 


strippable these metal 
removed periodi- 
cally by merely stripping the plastic coat- 
ing away from the coating tank and short 
metallizing cycles are thus maintained. 
For more information on this product use 
Reader Service Card 


E—847. Soft Metal Parts Deburred 
Rapidly—Fast production deburring of 
soft metal parts, using either a continu- 
ous rotating process for small parts or a 
stationary 


clamping arrangement for 


zumoos 


larger units, is possible with two stand- 
ard Maize Blast machines developed by 
Modern Industrial Engineering Company, 
14230 Birwood Ave., Detroit 4, Mich. 
Both standard machine types are designed 
to remove light burrs from metals in the 
range of aluminum to mild steel. In both 
models, maize or a similar soft material, 
is blasted against the parts under factory 
airline pressure. These machines are spe- 
cially suitable to deburring parts that 
would be damaged by tumbling. For more 
information on this equipment use Reader 


Service Card 


E--8148. Self-Priming Filter Pumps 

Setheo Manufacturing Company reports 
a number of additions to its line of filter 
filtering corrosive solutions 
Models LSIN-5 and LSIN-1O. 


pumps are suggested for use 


pumps for 
namely 

The new 
with practically any acid or alkaline solu 
tion from pH 0 to pH 14; may be used 
for filtering non-aqueous solutions rhe 
filters will remove particles down to 1 


HUMICTORL Ith Size 


Pumps are self-priming and have a 
suction lift of approximately 15 feet 
They are fabricated of 316 stainless and 
The filter as- 
sembly is fabricated of high temperature 


have neoprene impellers 


lucite and is also available in Haveg, 316 
stainless, rubber lined or epoxy resin con- 
struction. For additional data vse Reader 


Service Card 


E849. 
Hard Vinyl Plastics 


recent Lucoflex developments promise to 


Advanced ——-Two 


widen the already extensive field for non- 
Welding 


rods of triangular cross-section, 0.20 and 


plasticized hard vinyl plastics 
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Welding and Machining of 


0.28 inch on a side, expedite the welding 
of large assemblies such as chemical sinks 
and corrosion resistant fans; and solid 
bars up to 2.5 inches in diameter and of 
uniform density permit the machining of 
Until 
the present time, size limitations were 


components for all-Lucoflex units. 


imposed by difficulties in welding and 
machining these plastics. 

Heretofore, the welding of plastics was 
a costly and time consuming operation. 
In any but the narrowest seams, filler ma- 
terial was required and only repeated 
passes produced satisfactory seams. The 
new triangular welding rods produce tight 
seams without filler materials and with 
a single pass. Economies of 80 per cent 
are visualized in time alone; materials 
costs are expected to be reduced by 50 
per cent. For more data use Reader 
Service Card. 











E—850. Gold and Rhodium Package 
Plating Unit—Technic, Inc., announces 
the development of a complete fully con- 
trolled package unit for the precision plat- 
ing of gold and rhodium. 

This unit suitable for other specifica- 
tion or decorative plating has a capacity 
of 40 gallons and offers for the first time 
fully automatic timing, heat control, in- 
dividual 


power source and indicating 


metal replenishment control. Standard- 
ized soluble gold and rhodium of the 
highest purity for use with this unit are 
also offered as well as details on the pro- 
cedure for plating any thickness of gold, 
gold alloy or rhodium including full 
analytical procedure. 

Complete details are available upon 
request to Technic, Inc., 39 P Snow St, 
Providence 1, R. L, or through use of 
Reader Service Card. 


BRASS Mavi Ci, 
TRUE BRITE 


© improve color 


© save labor 


© eliminate supervision 


@ color stays constant 


2 ] eliminates frequent analyses . 


© trouble free . 


Write for 
FREE 
: bulletin! - 
Your key to 
better Brass 
Plating 


Available in 
Brass Plating 


TRUE BRITE CHEMICAL PRODUCTS CO. 


P, O. Box 31, Oakville, Conn. 


. no rejects 


. only one addition instead of three 


regular 3 to 1 ratio for yellow 


Special ratio materials for plating richlow brass 
or any other desired alloy of copper and zinc 


Suitable for both still tanks and barrels 
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Ever hear of a 
METAL FINISHING 
SUPERMARKET? 


Frederic B. Stevens, Incorporated, offers you a single source for 
complete metal finishing equipment, supplies and methods. It is 
YOUR metal finishing supermarket! 


But that’s not all! Stevens carries on a continuous program 


of product research and development in the Customer Service \ 
Laboratory . . . your assurance that all Stevens supplies and 
equipment will give you far better results at lowest cost. , 


Whatever your metal finishing needs — equipment or supplies 
—see your Stevens Sales Engineer today or write direct 


= ET tae a Bene 2 EVERYTHING FOR METAL FINISHING 
FREDERIC B, STEVENS, INC., DETROIT 16, MICHIGAN. 


BRANCHES: BUFFALO e CLEVELAND e INDIANAPOLIS e NEW HAVEN 
IN CANADA: FREDERIC B. STEVENS OF CANADA, LTD., TORONTO e WINDSOR 
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Another Milestone 


THE PUBLICATION in this issue of the four papers pre- 
sented during the initial educational session of the recent 
Annual Meeting is the result of the policy endorsement 
granted by the Delegates. All the papers presented al 
Philadelphia will be published in a similar manner, with 
discussion, in the succeeding issues of this journal. 

The net result of this new policy is the elimination of 
the usual six to eight month wait prior to publication of 
technical sessions proceedings that was experienced in the 
past. The current issue marks the earliest date ever that 
Convention Papers have been published, and at the same 
time includes the valuable discussions that followed those 
papers. 

The value of such early publication is unquestioned 
to those five thousand members who could not attend the 
Meeting. To those that were present. the benefit lies in the 
fact that they are now able to study the subject matter more 
thoroughly, much sooner. 

In addition to the above, and as outlined in Dr. Ralph 
Schaefer's editorial in the March issue, the papers will be 
published as a bound volume of Proceedings, ready for dis- 
tribution by the end of the year. The 1954 Proceedings will 
include the New York Convention Papers and, it is planned ‘ 


in addition, to include those technical articles usually pre- 


We forbele€_ 


sented in this journal. 
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BRIGHT GOLD PLATING 


KDWIN C, 


Gold plating is becoming increasingly important in 
many branches of industry for applications which re- 
quire decorative or protective finishing, or a combina- 
tion of both. 

The value of gold for these purposes lies in the re- 
markable properties of this noble metal. 

Its low electrical resistivity, high resistance to tar- 
nish and oxidation, resistance to attack by most 
chemicals, and its protective qualities when applied as 
electrodeposit in thin coatings over base metals ac- 
count for its more extensive use. 

It is the purpose of this paper to describe a recent 
development in the precious metal electroplating field, 
namely, a bright gold plating process. 

This new procedure was developed to overcome the 
acknowledged disadvantages of gold plating—-high cost, 
softness of deposits and lack of modern high speed mass 
production methods that compare with the modern 
electroplating baths for nickel, copper and silver. The 
new process wipes out some of the high costs of regu- 
lar gold plating by eliminating buffing and scratch- 
brushing losses, and by producing greater uniformity 
of deposit distribution it adds further savings that are 
not. possible with conventional plate. The bright de- 
posits are harder and thus impart extra wear resist- 
ance to plated parts. Because of these features the 


process is an ideal one for specification plating. 


Bato COMPOSITION 


oz/gal = gms/liter 
Potassium cyanide. 10.7-12 80-90 
Metallic gold as a complex salt 
(troy) 
. nae ar ; -cys ao 
srighteners which are inorganic 


complexes of noble metals 1.6 12 


The bath has such a wide bright plating range that 
the free cyanide and the metallic gold content can be 
kept within +20 per cent of the above concentrations. 
The brighteners are stable and will not decompose in 
storage, in solution or during electrolysis. 

It is advisable to mention that this bath formula- 


RINKERF 


tion is set forth in the author's application pending be- 
fore the U.S. Patent Office and assigned to Sel-Rex 
Precious Metals, Ine. 


EQUIPMENT AND OPERATING CONDITIONS 

1. Tanks 

Tank materials may be stainless steel, Lucite, enam- 
eled steel, Pyrex glass or Fiberglas. The use of stain- 
less steel is preferred for many reasons. It is sturdy, 
reasonably priced, can be made to exact dimensions 
and, with a false compartment, will conveniently pro- 
vide temperature control without heating or cooling 
coils. (See Fig. 1.) Further, the tank itself can be used 
as the anode. 


2. Temperature 

The temperature of this bright gold solution can be 
varied over a wide range. Temperatures as low as 
1° F and as high as 90° F have been used with good 
results, A temperature range between 60° F and 70° 
F is preferred as this temperature provides the opti- 
mum results in brightness, ease of teraperature con- 
trol, and low decomposition of the cyanides. Gener- 
ally, temperatures at which conventional gold solu- 
tions are operated are considerably higher, on the 
order of 140-160° F which presents the additional 
problems of evaporation losses, solution level mainte- 
nanee, cyanide decomposition and carbonate buildup. 


3. Agitalion 

Moderate to rapid agitation is essential to secure 
bright deposits. In small installations, rapid stirring 
of the solution with mechanical stirrers is satisfactory. 
If new installations of reasonable sizes are to be made, 
the agitation method shown in Fig. 1 is bighly recom- 
mended. This requirement is not a drawback to the 
process, since agitation is preferred in practically all 
plating solutions. 


1. d { nodes 


Stainless steel anodes of all types can be used, An 


*Presented at the Fortieth Annual Convention of the American Electroplaters’ Society, June 15, 1953. 


#Technical Director, Sel-Rex Precious Metals, Inc., Belleviile, N. J. 
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Fig. 1. The sketch shows a working 
diagram of a gold plating unil in 
which the solution is automatically fil- 
lered and agilaled. Inasmuch as most 
gold plating units are relatively small 
in volume the need for cathode rod agi- 
lation, an awkward arrangement, is 
eliminaled 


anode-cathode ratio of at least 5 to 1 is necessary as a 
minimum with a higher one of 10 to 1 being recom- 
mended. When stainless steel tanks are used, the 
tank should be made the anode. These ratios are com- 
parable to those of several contemporary gold baths 
where an anode to cathode ratio of 5 to 1 is generally 
used. 


5. Filtration 

Filtration is of utmost importance to insure success- 
ful operation of this process where thicknesses of 
0.00025 inch or better are required. Solid particles 
and organic matter will tend to cause roughness or 
cloudiness in the deposit. Intermittent filtration is 


necessary; continuous filtration will provide the ulti- 


BRIGHT GOLD PROCESS 
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TIME - MINUTES 


Fig. 2. This graph can be useful for determining 

the time requirements al given current densities to 

deposil a specified thickness. The graph can be 

used for conventional gold plating as well as for 
bright gold 


mate in quality of the deposit. Carbon may be used 
in the filter without deleteriously affecting the solu- 
tion. Again, a direct comparison with regular gold 
solutions is made. Though it is common practice with 
the latter type solution not to filter, best results arise 
from the use of filtered solutions 


6. Current Density 


A current density up to 6 asf can be used. However, 
a current density range of 3 to 5 asf is the optimum 
range; one that is about the same as that of conven- 
tional gold plating baths. 


7. Cathode Efficiency 

The cathode efficiency of this process is quite high. 
The efficiency varies between 95 and 96 per cent. This 
is in line with a conventional bath operating under 
rigid control of temperature, current density and a 
high metal concentration. The chart (Fig. 2) can be 
useful for specification plating, for baths of either 
bright or conventional gold, though it is generally 
recognized that the greater thicknesses for the conven- 
tional bath will require frequent removal and scratch 
brushing for best results. 


PRECAUTIONS 


There are several factors that should be mentioned 
at this point when using the bright gold system. 

1. The work entering the bath must be perfectly 
clean, otherwise cloudy or rough deposits will result. 

2. On metals such as brass, copper, or nickel a prior 
flash deposit of a regular gold is desirable for perfect 
adhesion. 

3. Organic contamination, dust, dirt, or metal par- 
ticles will cause roughness, dullness or non-adherent 
deposits or all three. 

1. Work that has been plated must be given a thor- 
ough rinsing in cold water. A thorough soak in a 5 per 
cent acetic acid followed by a five-minute soak in clean 
boiling water will leach out the cyanide solutions and 
prevent spottiness, staining, or tarnishing at a later 
date. This treatment is particularly advisable on work 
having an undercoat of silver. 

These requirements are stricter than those of a 
regular gold solution but wholly in line with bright 
plating operating conditions of electrolytes of other 
metals such as nickel. 


CHARACTERISTICS OF THE DEPOSI! 


This process has been in commercial operation for 
over a year. During that period of time the initial 
observations that were made by the author, relative 
to the bath characteristics of greater throwing power, 
corrosion resistance and hardness of deposits, have all 
been verified by investigations of independent labora- 
tories. It is now possible to present these factual data. 

They are by no means complete, and more exact 
and complete information will be published in the near 


PLATING 





Nickel 


Bright Gold 
* Nickel 


“ 


7 
ss 


Whe RAMA HI 


oa 


Conventional Gold Test Plate Edge Section 


Nickel 


Conventional Gold 
4. Nickel 


Figs. 3 and 4. Photomicrograph Fig. 3 depicts the 

smooth, even buildup of bright gold on an extreme 

corner of the brass lest plale, as compared to the 

nodular growth in Fig. 4 made from a conven 
tional bath. 


future, for the characteristics of the deposit are being 
studied continually. 

A number of brass plates 2 x 3 inches were prepared 
by polishing, nickel plating and buffing to a high fin- 
ish. These plates were then plated with equivalent 
thicknesses by weight of gold both from a conventional 
and the bright gold electrolyte. 

A conventional bath formulation of the following 


composition was used. 
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Conventional Gold Test Plate Edge Section 


Nickel 


Conventional Gold 


; } Nickel 





Figs. 5 and 6. The lines in the bright nickel over- 

plale clearly define the marked difference in the 

surface characteristics of the conventional versus 
the bright gold deposit. 


Metallic gold as potassium 
gold cyanide 

Potassium cyanide. 

Potassium carbonate 

Water to make | gallon 

Temperature. 

Agitation 


Current density 


Moderate to rapid 
As stated in each 


case for comparist 


$63 





Bright Gold Test Plate Center Section 


Nickel 


Bright Gold 
Nickel 


Brass 
500 X 


Figs. 7 and 8. The center section further illustrales 
the smooth, even surface of the bright gold electro- 
deposit. The rough, nodular, uneven surface, while 


The ame current density (5 asf) was used in all 
cases. These prepared samples were examined with the 
following results: 


Velal Distribulion 


After cross-sectioning the extreme edge and the cen- 
ter of the plates, the thicknesses of the gold deposits 
were measured. The results are given in Table I. 

Disregarding the rough and nodular growth of the 
gold deposit shown in Figs. 4, 6, and 8, as distinguished 
from the smooth uniform deposit of the bright gold in 
Figs. 3, 5, and 7, the ratio of the thickness of the de- 
posit from extreme edge is of importance from an eco- 
nomic standpoint. 

This difference in metal distribution will be still 
more pronounced where objects of irregular shape or 
those with recessed areas are to be plated. For exam- 
ple, where a minimum thickness is specified it will be 
necessary, with the conventional gold, to apply an 
excess plate on the exposed surfaces in order to assure 
sufficient thickness in recesses; whereas, bright gold 
will give a relatively uniform thickness throughout. 
Further, auxiliary anodes may be dispensed with in 
many instances. 


TABLE IL. RESULTS OF METAL DISTRI- 
BUTION MEASUREMENTS* 





Bright regular 
Gold Plate | Gold Plate 


Kdge section 0.001 
(extreme edge) 

Center section 

Metal Distribution 
Ratio (edge to 
center 


0.00075 
0.00125 


0.00075 0.00037 











*Thickness of depx wits given in inches 


Bot 


Conventional Gold Test Plate Center Section 


500 X 


Nickel 


rs 


Conventional Gold ( Si iae a: 
Nickel 


nol as exaggeraled in the center of the test plates, 
nevertheless bears oul the resulls of the surface 
analyzer. 


2. Surface Analysis 

Surface analysis measurements were made of both 
bright gold and conventional gold deposits. Results 
are given in Table II. 

In examining the photomicrographs, it can be seen 
that the electrodeposit from the bright gold solution 


follows the contour of the basis metal without appre- 


ciable build-up on the sharp edges. While the deposit 
does not tend to level or brighten an otherwise dull 
finish, the features described above produce two dis- 
tinct advantages. One, the deposit will not build up 
nodules on threaded parts; and two, it will not alter or 
deform the original surface detail of engravings, engine 
turnings, or scratch brush finishes. 


3. Hardness Comparison 


The figures in Table LI on the hardness of the gold 
deposits are reasonably accurate. They give a good 
illustration of the relative hardness of the two plates. 
Several readings were made on bright gold deposits, 
and they ranged from 114 to 116. The readings on regu- 
lar gold deposits were a little more difficult to make 
because of the difficulty encountered in obtaining sat- 
isfactory thick deposits from a regular bath. The 
measurements that were made on regular deposits 
were made on the cross section. 

The practical applications on such items as watch 
bezels and electrical contacts of all types show the 
hardness to be of great advantage. 

Conventional gold, being relatively soft and dull, 
tends to gall readily on sliding contacts. The smooth, 
hard surface of bright gold deposits eliminates galling 
and has good “slip” characteristics. 


4. Sall-Spray Tesls 

Electrodeposits of 0.0002 inch on highly buffed brass 
were exposed to salt-fog tests as per the A.S.T.M. ten- 
tative method B 117—49T, 

Exposures up to 200 hours and more without visual 
breakdown of the deposit were not unusual 
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However, on certain specimens light colored salt 
products formed. These encrustations, though light, 
would cling to the regular gold plated specimens; 
whereas, with bright gold plated specimens, the sur- 
face would be relatively free of the salt product. While 
this in itself is an advantage of bright gold it does not 
necessarily prove superiority from a protection stand- 
point. Results of salt-spray tests reported by other 
investigators on runs made on their own products show 
a marked similarity to those obtained by the author, 


». Electrical Characteristics 


The electrical conductivity of bright gold is equal to 


that of the conventional gold. 





6. Internal Stress 

Stress tests were made of both regular and bright 
gold* deposits, using the Brenner-Senderoff Contrac- 
tometer. In all cases the results obtained showed that 
gold deposit stresses were expansive rather than com- 


pressive. Repetitive values were not obtained. 


7. Abrasion Tests 

\ research model Taber Abraser employing CS-10 
abrasive wheels with a 500-gram load was used in check- 
ing the relative wear-resistance of identical deposit 
weights of conventional gold and bright gold. 

The initial break-through of bright gold plate was 
noted at 3300 cycles, whereas the conventional gold 
plate broke down at 2400 cycles, indicating the wear- 
resistance of the former to be approximately 40 per 
cent superior. 

This superiority is further shown by the fact that 
after 9000 cycles of abrasion on the test plates the 
bright gold plated specimens exhibited an exposed area 
of less than 10 per cent, whereas, those with a conven- 
tional gold deposit showed an exposed area of over 
10 per cent. 

Tests were made on a thickness of 0.0002 inch gold 


in each case, 


SARREL PLATING 
The many advantages of the electrodeposit itself, 
plus the throwing power and elimination of burnishing, 
account for the extensive use of the bright gold process 
for barrel plating. The conditions for operation are 
identical to rack plating. The rotary motion of the bar- 
rel and the movement of the work are sufficient agita- 


tion for good results. 


ADVANTAGES OF THE Bricut GoLp Process 

During the brief period that this process has been 
available commercially, the ever-increasing number of 
users have experienced the following advantages from 
its use. 

1. Elimination of seratch brushing and bufling or 
both: Since the deposit follows the contour of the un- 
derlying basis metal, it is feasible to produce mirror- 
bright deposits of 0.001 inch or higher. 
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TABLE LIL. SURFACE ANALYSIS 
RESULTS 





Bright Regular 
Gold Plate Gold Plate 


micro inches 


rms 
Extreme edge* 1.5-2 60 
Center section 1.5-2 10 
Extreme edget 1.5 7.0-8.0 











*Average thickness of deposit, 0.001 inch 
tAverage thickness of deposit, 0.0005 inch 





2. Better metal distribution: In the plating of wave- 


guides, radar parts and many complicated electronic 
components where the significant surfaces are the 
deeply recessed areas, bright gold deposits have proven 
themselves to be vastly superior to conventional gold 
On small parts that are barrel plated, the 
ability of the new process to plate in blind holes is 


deposits. 


decidedly pronounced. 

3. Abrasion resistance: The hardness, the non-gall- 
ing property and the slip characteristics of bright gold 
are of great benefit in the plating of sliding and wiping 
contacts, jack plugs and other electrical contact items. 

1. Uniform color: Because the appearance of bright 
gold deposit never varies from a bright uniform 24 
karat color, it is of great value wherever color is im- 
portant whether the parts are of a jewelry, novelty or 
industrial nature. 

5. Corrosion protection: As this process provides a 
fine grain, dense deposit with unusually good metal 
distribution, the protection offered would tend to be 
greater than an equivalent weight of gold deposited 
from a conventional bath, though it is well to remem- 
ber that noble metals protect regardless of thickness. 

6. Simplicity of operation: The operation of the bath 
at room temperature has many advantages such as 
(a) cyanides will decompose more slowly; (b) stop-off 
materials are less prone to lift if exposed in room tem- 
perature electrolytes rather than in high temperature 
baths. 

7. Economics: The above listed advantages point 
up the economic suitability of the process. A number 
of manufacturers have kept detailed records on the 
costs of “flash” plating for decorative purposes. They 


TABLE It HARDNESS COMPARISON 
OF GOLD DEPOSITS 





Bright Regular 
Gold Plate Gold Plate 


Knoop Hardness 


Number. 85.5 17.5 
Tukon, converted 
to Vickers 116 65 














report that on such items as trophies, diecast orna- 
ments for automobiles, the comparative cost figures 
between conventional and bright gold show a realistic 


economical advantage in favor of the latter. 


PRESENT APPLICATIONS 

Bright gold is being used on a wide variety of prod- 
ucts. 

In the decorative field it is used on jewelry, eyeglass 
frames, watch bracelets, razors, novelties, trophies; 
and in the automobile industry on decorative orna- 
ments. In these instances the deposits used are from 
0.000002 inch to 0.000010 inch in thickness. 

On such items as watch case bezels, better quality 
eyeglass frames, cigarette lighters, pen and pencil caps 
and barrels the deposits are from 0.00005 inch to 
0.0015 inch thick. 

Aside from the beauty of the finish, the increased 
wear-resistance and corrosion protection offered by the 
deposit warrant the added intrinsic value of the gold. 

In the industrial field all types of electrical contacts, 
springs, waveguides, electronic parts, instruments, 
watch parts, instrument cases and many other items 


are being produced in large volumes. 


CONCLUSION 

Having already been accepted as a much-needed 
tool in the electronics field, this process is finding ever- 
increasing uses in other fields because of its simplicity, 
ease of control and uniformity of results. 

In many cases where gold clad or platinum clad con- 
tainers, contacts, valves, etc., are used, bright gold 
may be used as a replacement and allow greater usage 
of precious metal surfaces because of less cost. In the 


chemical processing field, there have been several in- 


DISC 


Mr. Georncge F. HernramMann (Ronson Art Metal 
Works, Inc., Newark, N. J.): It is suggested to anyone 
who uses a filter, for agitation or clarification or both, 


in this application, that they locate their equipment 


(self-priming pump type) above the solution level to 
prevent accidental siphoning in case of leakage. Also, 
a drain pan arrangement should be provided to sal- 
vage any drip losses. 

Mr. Rinker: | don't want to appear commercial at 
this time but we do manufacture equipment in which 
a pump and filter are used for automatically filtering 
and agitating the solution. This equipment is placed 
slightly below the level of the gold tank. In addition 
we have an auxiliary tank built under this whole struc- 
ture in order to avoid loss of any gold solution through 
leaks or other causes. We deem this necessary inas- 
much as the gold solution costs approximately $40 
per gallon. 

Ma. Joserpn B. Kusunern (Joseph B. Kushner Elec- 
troplating School, Stroudsburg, Pa.): What is the 
exact percentage of gold in the bright gold deposits? 
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stances where large vessels are being plated with a 
reasonable thickness of bright gold to prevent corro- 
sion of the basis metal and provide a surface that will 
not contaminate the various chemical mixtures in 
process. 

For jewelry and novelties, the inherent disadvan- 
tages in manufacturing rolled gold plate and gold 
filled products—the ever-present raw edges, rupture of 
the gold filled layer and removal of the greater por- 
tion of the gold filled layer through abuse in drawing 
and polishing operations or both—make bright gold a 
practical replacement because of its many favorable 
aspects. 

Tremendous savings can be effected in the manu- 
facture of high quality watchcase bezels where a great 
deal of labor is involved in drawing, soldering, filing, 
etc. Now, the intricate parts can be either electro- 
formed or die cast and plated to the required thick- 
ness. In some cases where solid gold electroformed 
articles are required, it is entirely feasible to electro- 
form with this process. 

The merits of this process on luxury items such as 
lighters, watch cases, high quality costume jewelry are 
being evaluated by additional manufacturers and 
many of them are adapting the process to take advan- 


tage of its many favorable aspects. 
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Min. Rinker: The actual percentage of gold in this 
deposit is 99! 9 per cent. This is comparable to con- 
ventional gold where impurities such as copper and 
other metals are most difficult to keep out of solution 
under average shop operations, and have been found, 
at times, to be in excess of one-half per cent. We co- 
deposit another noble metal with the gold and as in 
the making of steel—when a trace of one or more ele- 
ments is added to iron, the resulting alloy has many 
physical and metallurgical properties which make it 
vastly superior to iron. We have followed the same 
reasoning, and have developed an electrodeposit of 
gold which provides superior properties to that of con- 
ventional gold. 

Min. Frep Nopser (Lea-Ronal, Inc., New York, 
i Oe 
gold compare with that of 10 karat rolled gold plate 
on the Taber Abraser? 


How does the wear resistance of the bright 


Min. Rinker: We have made no tests on rolled 
gold plate for hardness or wear resistance. Our rea- 
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soning is this: Each manufacturer anneals his raw ma- 
terial to secure proper softness for his individual manu- 
facturing requirements. Therefore any abrasion tests 
on rolled gold plate would be variable and meaning- 
less since each lot of metal may have had varied an- 
We do 


have several instances where manufacturers have re- 


nealing, polishing, and pressing operations. 


placed rolled gold plate with this bright gold process. 
Their reasoning is this: electrodeposit will be uni- 
formly thick, will require no buffing, and will cover 
the object completely leaving no raw edges. Further, 
all mechanical operations are carried out prior to the 
final plating operation. In many instances the press- 
ing, drawing, or forming operations tend to destroy 
the rolled gold plate and when followed up by buffing, 
the cutting through the edges of the part being buffed 
is experienced quite frequently. 

Min. Lawrence A. Winco (Leeds & Northrup Com- 
pany, Philadelphia, Pa.): What about the preventing 
of tarnishing of gold plate? 

Mr. Rinker: The bright gold deposit or a conven- 
tional gold deposit will not tarnish. Moreover, as is 
frequently encountered in the industrial field, specifi- 
cations call for anextremely thin gold flash deposit over 
a silver plated object. Any tarnishing that may occur 
in a day, a week, or several months—we attribute to 
porous or rough surfaces which tend to trap cyanide 
solutions. The trapped material leaches out in the 
course of time, thus causing dark patches on the work 
which could be mistaken for tarnish of the gold de 
posit itself. Proper treatment of parts after plating 
will alleviate this condition to a great degree. 

Vin. Wrturam S. McDowe ty (South Side Plating, 
Elkhart, Ind.): How were your thickness tests made? 

Min. Rinker: Photomicrographically. 

Mr. A. W. Cacrie (Western Electric Company, 
Winston-Salem, N.C 
plenish the solution? Would some gold anodes be ad- 


: What method is used to re- 


visable where a large amount of gold plating work is 


to be done? 


Mr. Rinker: Gold anodes should not be used for 
replenishing as part of the process entails the addition 
of salts, the composition of which is so adjusted that 
regularly scheduled additions keep the solution in 
proper balance. 

Mr. M. R. Catowett (Doehler-Jarvis Corp., 
Grand Rapids, Mich.): What is the best procedure for 
obtaining adhesion over bright nickel? 

Mr. Rinker: We recommend applying a gold flash 
deposit from a conventional flash plating solution. 
This flash plating solution containing 2 0z/gal of po- 
tassium cyanide, | to 2 pennyweights of gold is oper- 
ated at 4 to 6 volts at a temperature of 140 to 150° F. 
Optimum time of flash plating is maintained at no 


more than 5 seconds. 
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Mr. Joun W. Corrone (American Phenolic Corp., 
Chicago, Il.): Have you noticed in your photographic 


work whether crystalline structure of bright gold is 
produced by crystals of gold laying one upon another 
or in a columnar orientation? 

Mr. Rinker: That particular phase of the physical 
properties of the deposit was not investigated. 

Mr. CHarLes GELDZAHLER (Platers Technical Serv- 
ice, Chicago, Il.): Our experience with the bright gold 
deposit has been that when a 0.0002 inch thick de- 
posit is annealed at 1400° F in a hydrogen atmosphere 
it blisters. Is there any accounting for this? 

Mir. Rinker: Yes, there is. It is the nature of the 
composition. It will not withstand the high tempera- 
tures——-I am speaking of temperatures up in the range 
of 1000° F and higher. The deposit actually does not 
fail, adhesion-wise, but rather tends to change struc- 
turally—developing an appearance about like that of 
an orange peel effect. 

Mr. Getpozancer: Is the addition agent organic or 
inorganic? 

Vin. Rinker: No organic materials are used in the 
make-up or replenishment of this solution. 

Mr. Warren Denney (Belmont Casket Company, 
Columbus, Ohio): In regard to the spotting out of 
bright gold over silver or spotting out of silver what 
was the acid dip recommended and its strength? 

Mr. Rinker: We have performed many tests to 
alleviate the condition of spotting out and discolora- 
tion of gold when applied in thin layers over silver. 
We have found the following procedure gives good 
results: thorough water rinsing followed by a 5 minute 
soak in a 5 per cent acetic acid solution and then a 
rinse in cold water, and another soak in clean hot 
water, preferably boiling. Any spotting out that may 
occur can be removed easily by a simple dip (5-10 
seconds) in a 10 per cent sodium cyanide solution used 
at room temperature, After the cyanide dip, conven- 
tional rinsing steps should be observed. 

Mr. James D. THoomas (General Motors Research, 
Detroit, Mich.): How thick can these deposits be 
plated and how does stress vary with thickness? 

Mr. Rinker: Well, | have an electroformed part 
(showing sample piece) that is over 20 thousandths 
thick. The part is smooth and shows no nodular build 
up. As to the second part of your question (how does 
stress vary with thickness), we have not done sufficient 
work on the stress values of the deposit to present a 
report at this time. The stress tests were made on 
', thousandths thick deposits and were inconclusive. 

Mr. Joum F. Maxton (General Laboratory Asso- 
ciates, Inc., Norwich, N. Y.): Have you had any ex- 
perience with gold plating on tungsten contact points? 

Mr. Rinker: I do not know of anyone using the 
process for that purpose. 





STATISTICAL QUALITY CONTROL—A NEW 
TOOL FOR THE ELECTROPLATER 


By EZRA A. BLOUNTS 


ABSTRAC! 

Statistical quality control, originaled some thirty years 
ago as a method of inspection through scientific sampling 
to control qualily in the mass production of machine parts 
lo close tolerances, has been applied recently in the elec- 
lroplaling and finishing industries lo control process 
variables such as solution composition, pH, and also to 
record and control the percentage of rejected parls. By 
using control charls for certain plating solution variables 
the operation can be controlled to a closer degree and a 
saving of plating chemicals can be made. Plated product 
inspection charts prove the value of close control of plat- 
ing solutions. Adoplion of these systems can reduce 
rejecls and save plaling metal. Examples of methods 
used in two large plating installations are cited. 


INTRODUCTION 

At the 1951 American Electroplaters’ Society Con- 
vention held in Buffalo, N. Y., Dr. William Blum, in 
his keynote address, stated that appreciable further 
progress in electroplating research would require new 
tools for the researcher. The same situation applies 
generally to the electroplating industry, in that new 
equipment, new processes, new materials—-in short, 
“new tools’’—are a continuing requirement. One such 
new tool, which the plating plant supervisor can em- 
ploy as an aid in controlling and improving the qual- 
ity of the plated products, is called “statistical quality 
control”. It deals, essentially, with the inspection of 
manufactured products or processes, and involves the 
use of sampling techniques, as well as the laws of 
mathematical probability in determining mathemati- 
cally certain probable or “to be expected” variations, 
It may be described as the heart of scientific manufac- 
turing, the basis for specifications, the means for manu- 
facturing control, inspection, and quality certification. 

Progress in industrial or scientific developments has 
generally followed two avenues of approach. Some 
discoveries have resulted from intensive research work 
with the specific purpose of proving an idea or theory, 
or creating new products or processes. Other equally 


remarkable developments have resulted from the ap- 
plication or adaptation of ideas or laws of one branch 
of science or industry to another entirely unrelated 
branch. The introduction of statistical quality con- 
trol to the electroplating industry may be classified as 
an example of the latter type. 


STATISTICAL Quatiry ControL—-HistoricaL Brier 

Professor 5. B. Littauer of Columbia University has 
traced the development of statistical quality control in 
the United States', and described the establishment of 
an Inspection Engineering Department in the West- 
ern Electric Company to examine and interpret pro- 
duction inspection data. One of the first men assigned 
to this group was Walter A. Shewhart, who almost 
immediately introduced control charts as means of 
recording inspection data and controlling variations in 
various product characteristics. He then began his 
systematic development of the theory and practice of 
statistical quality control which was well rounded out 
by 1929. Two books by Shewhart record his work? 
and assist in supporting the general consensus that 
Shewhart should be credited with the inception and 
development of the idea of statistical quality control. 

An important part of the work on quality control 
carried on at Western Electric during the years 1924 
to 1929 was the development of sampling inspection 
tables by Harold F. Dodge and Harry G. Romig, under 
the direction of George D. Edwards*. The first set of 
Dodge-Romig lot tolerance tables was completed in 
1926, followed in 1927 by the first average outgoing 
quality limit tables. 

In order to interest engineers as well as statisticians 
in industrial quality control, there was formed—with 
Mr. Shewhart as chairman—the Joint Committee for 
the Development of Statistical Applications in Engi- 
neering and Manufacturing, sponsored by the Ameri- 
can Society of Mechanical Engineers and the Ameri- 
can Society for Testing Materials and joined by the 
American Statistical Association, the Institute of 
Mathematical Statistics, and the American Institute 


*Presented at the Fortieth Annual Convention of the American Electroplaters’ Society, June 15, 1953. 
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of Electrical Engineers. Later a Technical Committee 
on the Interpretation and Presentation of Data was 
formed under the sponsorship of A. S.'T. M., and the 
work of this committee led to the publication of the 
lirst A. S.'T. M. Manual on the Presentation of Data‘. 

General L. E. Simon, Ordnance Department, U. 5. 
Army, began work on quality control in 1934. His 
work was valuable not only for the contributions he 
made to the practice of quality control’, but also be- 
cause he was instrumental in getting the armed forces 
to promote nationwide use of statistical control in the 
procurement program. Civilian and military agencies, 
working together during the war years, spread the gos- 
pel of statistical quality control throughout American 
industry. An example of the continuing interest of 
military agencies in quality control may be cited in 
the presentation of a paper, “Practical Implications of 
the Air Force Quality Assurance Program”, by Lt. 
Col. O. C. Griffith, USAF, at the recent Seventh An- 
nual Convention of the American Society for Quality 
Control. 

During the past few years the idea of applying sta- 
tistical quality control principles and methods to the 
electroplating industry has found increasing accept- 
ance. For example, in their study of current distribu- 
tion in barrel plating, Geissman and Carlson® em- 
ployed statistical quality control methods, and _re- 
ported their findings at the 39th Annual Convention of 
the A. E.S. This study involved the measurement of 
deposit thickness, an important product characteristic, 
and was conducted to determine the average thickness 
of plate necessary to insure that a predetermined per- 


centage off all parts would be plated to a thickness of 


deposit above the minimum specification, 


SraTiIsTICAL Quatity ConTROL—APPLIED 


Most electroplaters and chemists working in electro- 
plating plants keep routine records of various chemical 
constituents or solution variables, such as pH, metallic 
nickel, boric acid, chloride, free cyanide, copper, chro- 
mic acid, sulfate ratio, depending upon the plating 
solutions used in a particular plant, Briefly, statistical 
quality control just carries these efforts a step further, 
and establishes the procedure on a firm scientific basis 
so that certain control factors may be calculated 
mathematically, and variations in solution or operat- 
ing conditions, greater than calculated allowable varia- 
tions, may be noted and investigated. 

Chemical additions made to a cleaning solution or 
plating bath under statistical quality control may be 
less or greater than additions made prior to its adop- 
tion. If solutions are permitted to deteriorate seriously 
before additions are made, then material costs under a 
system of statistical quality control will be less. How- 
ever, it is more usual to expect solution additions to be 
slightly greater when operating under statistical quality 
control, because the solution is kept up to proper oper- 
ating strength at all times. However, the additions 
will be uniform, (and will be made more frequently) 
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Fig. 1. Portions of two statistical quality con- 
lrol charts recording concentrations of alkali 
cleaner as well as daily additions fo the 
cleaner tank. On both charts upper and lower 
limits of solution concentration, as outlined 
in the process specification, are indicated on 
the charts by horizontal dash lines. The 
upper charl shows daily concentrations before 
statistical quality control was installed in this 
plating plant. The lower chart shows the 
record of solution concentrations delermined 
daily afler statistical quality control methods 
were adopled. The conditions shown by the 
lower chart are much more satisfactory be- 
cause the cleaner concentration was kepl 
within the specification limits at all limes. 
1/ the same time a substantial material sav- 
ing was accomplished (Illustration courtesy 
Ternsledt Division, General Motors Corpora- 
lion, Detroit, Mich.) 


and each addition generally smaller even though the 
monthly total may be more. 

The important advantage gained through statistical 
quality control of process variables is not a reduction 
in material cost, but a greatly lowered unit cost of pro- 
duction made possible by higher current densities, 
greater hourly production, and less defective work. 

How charting the results of regular, daily chemical 
analyses of plating or other solutions and recording 
additions made can reduce material costs is shown in 
Fig. 1. Upper and lower control limits, as established 
by the process specification, are drawn on the chart, 
and then the solution concentration, in this case, 0z/gal 
of alkali cleaner, is plotted on the chart each day 
the sample of cleaner being taken and analyzed at the 
same time each day. The pounds of cleaner added 
each day are entered on another part of the same chart, 
so that the process supervisor can tell at a glance the 
solution concentration for any particular day, and the 
pounds of cleaner added on that day. A record of 
events or operating conditions which might bear on 
cleaner operation should be entered on the chart 
much as daily events are entered in a ship’s log. Aver- 
age cleaner addition prior to chart control was 183 
pounds per day. After chart control was established, 
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Fig. 2. Portions of charts upon which are plotted 
the percentage of copper plated parts rejected at the 
lime of inspection. On the same chart the number 
of parts rejected for cerlain specific defects may 
be recorded. The upper chart shows the resulls of 
inspection for a three-week period prior lo the 
introduction of statistical quality control to the 
plating process. As can be noled, the average per- 
centage rejection for thal inspection period is 10.4. 
The lower chart records rejected parts over a simi- 
lar period of lime afler statistical qualily control 
was installed. Improvement in quality is indi- 
caled by the fact thal the average percentage re- 
Jecled during this period was 1.7. This resull was 
accomplished in the main by improved line inspec- 
lion procedures and by establishing and maintain- 
ing close controls over the copper plaling process 
(Illustration courlesy Ternsledt Division, General 
Volors Corporation, Detroit, Mich. 
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Fig. 4. A comparison of inspection charts showing 
resulls of inspection of chromium plaled parts 
prior to and afler the installation of statistical quality 
control methods in the plating operation. The average 
fraction rejecled was reduced from 14.7 lo 4.6. 
ilso, as can be noted, the variation in the rejec- 
lion percentage from the average has been greatly 
reduced. Improved fabrication and line inspec- 
lion methods, as well as closer control of plating 
process, are crediled with this improvement. 
(Illustration courtesy Ternstledt Division, General 
Motors Corporation, Detroit, Mich.) 
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Fig. 3. In the event that one particular defect (as 
shown by data recorded on charts similar to thal 
shown in Fig. 2) indicates need for corrective action 
or more thorough investigation, that defect itself 
may be charled over a reasonable period of lime 
until the defect is minimized or eliminaled. In the 
portions of two charts shown, defects by reason of 
rough copper plate are recorded. The upper chart, 
showing conditions prior to the installation of sta- 
listical quality control methods, indicales that on 
the average 22.2 per cent of the parts rejected were 
rejecled because of plate roughness. By closer con- 
lrol of the plating process and by cerlain adjust- 
ments made on the automatic plating equipment 
the average fraction rejected due lo rough plate 
was reduced lo 0.3 (lower chart) (Illustration 
courtesy Ternstedt Division, General Motors Cor- 
poration, Detroit, Mich.) 











the average addition was 125 pounds per day, a 31 per 
cent saving. 

The problem of inspecting the thousands of small 
parts or products that can be produced hourly from the 
larger automatic plating installations is no small one. 
While it may appear desirable to examine each part 
visually to be certain appearance standards are met, 
it is an almost impossible task to determine plating 
thickness, for example, on each part. Sampling inspec- 
tion procedures may be employed effectively in this 
and other similar situations. If the per cent of defec- 
tive or sub-standard items is below a certain value, 
then the lot is accepted. If the per cent defective ex- 
ceeds the control limit, then every part in that par- 
ticular lot is inspected. The saving in time made possi- 
ble by sampling inspection is evident, both in the 
actual time required to perform the inspection, and in 
the elapsed time required for a certain number of parts 
to pass through this stage of the manufacturing process. 

The effectiveness of statistical quality control pro- 
cedures applied to plating processes in reducing rejects 
can be determined through inspection charts. The 
chart used to apply statistical quality control to in- 
process or final inspection of polished or plated parts 
or products is the p type of control chart, where p is 
the fraction defective of parts from any one lot, and 
p is the average fraction defective from the entire 
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Fig. 5. Statistical quality control, to be com- 
pletely effective, must keep supervisors and opera- 
lors alike informed of the status of the various opera- 
lions with which they are concerned. How this 
result is accomplished al Ternstedt Division, Gen- 
eral Motors Corporation, is shown dramatically 
in this photograph. All the various charts appli- 
cable to the plating or inspection operalions in a 
cerlain plant area are posted on bulletin boards 
readily accessible lo all personnel concerned. Un- 
satisfactory conditions as well as improved con- 
dilions are immediately obvious. Thus, all can 
cooperale to eliminate unsatisfactory conditions 
and in the same way, all can feel a sense of pride 
and of accomplishment when the charts indicate 
improvement in quality (Illustration courtesy 
Ternstedt Division, General Motors Corporation, 
Detroit, Mich.) >» 


inspection. Data concerning the lot number, sample 
size (n), number of defective parts (pn), and fraction 
defective (p), are listed in table form. The average 
fraction defective (p) is calculated, and, again using 


standard mathematical formulas, the upper and lower 


control limits (UCL and LCL) may be calculated if 


desired. This information is plotted in chart form as 
illustrated in Figs. 2 through 4. Lots of parts, used as 
a basis for these data, have been inspected, presuma 
bly, by standard sampling methods to determine the 
fraction defective. Those lots with a fraction defec- 
tive falling outside the control limits on the chart, can 
be set aside for 100 per cent inspection. When the 
fraction defective falls below the lower control limit 
an even more careful process investigation is made to 
determine what was responsible for the excellent. re- 
sults obtained. As the entire operation is brought 
under statistical quality control, however, the number 
of lots which require 100 per cent inspection will be 
greatly reduced, and, as shown on Figs. 2, 3, and 4, 
the average fraction defective is reduced. At the same 
time, the upper contre] limits are lowered. This re- 
sults in proved, incontestable, increased quality at 
lowered production cost (material and time). 


Fig. 2 is a comparison of copper plated and buffed 


parts rejected before quality control was installed, and 
afterward. The average fraction defective (p) was 
reduced from approximately 10 to about 1.6 per cent. 
The number of rejects from any one cause, such as 
rough plate, can be examined in the same fashion, and 
Fig. 3 shows how p for that defect was reduced from 
22 to 0.3 per cent after statistical quality control 
methods were applied to the plating and polishing 
operation. A further proof of improvement at a point 
in the process where improvement is most noticeable 
can be seen in Fig. 4, These charts show that p, the 
average percentage of chromium plated parts rejected, 
was reduced from 14.7 to 4.6 per cent total rejects 
from all causes. Causes of rejects are listed on the same 
chart, to aid the process engineer in his continual fight 
to improve the process. 
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Fig. 6. In one plating plant of the International 
Harvester Company colton picker spindles are chrom- 
tum plated on an automatic conveyor. One hundred 
samples are inspecled from each hour's production 
and the total number of rejects is recorded on the 
statistical quality control chart shown at the left in 
this photograph. As in the case of the charts illus- 
lraled in Figs. 2, 3, and 4, rejected parts are lisled by 
cause al the boltom of the same chart so that an ex- 
cessive number of rejects for any one particular 
cause may be investigated immedialely and the 
unsatisfactory condition corrected. If the percentage 
of rejected parts is grealer than 2 per cent for each 
hour's production, then a 100 per cent inspection of 
thal hour’s production is made. Normally the aver- 
age number of rejects experienced is approrimalely 
0.25 per cent, substantially below the. upper control 
limit and far below the figure recorded prior to the 
installation of statistical quality control methods in 
this plating plant This control charl is posted im- 
medialely adjacent to the unloading end of the chrom- 
ium plating machine and the inspection slation so 
that inspectors, operators, and supervisors are made 
immediately aware of unsatisfactory conditions in the 
plating operation (Illustration courlesy Interna- 
lional Harvesler Company, Evansville Works, Evans- 


ville, Ind.) 
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“SELLING” SratisTicaAL Quauiry Conrrot 

The benefits resulting from the adoption of quality 
control procedures cannot be secured merely by train- 
ing the plater, chemist, or process engineer in the use 
of the various charts, mathematical formulas, and pro- 
cedures, and purchasing the required quantities of 
paper and ink with which to make the charts. It is 
necessary not only to train key individuals in the use 


of quality control procedures, but even more impor- 


tant, it is essential to interest all individuals con- 
cerned in the value of quality control, and create a 
desire on each person's part to cooperate in making 
the project a success. Hence, a thorough educational 
program must be initiated. Each employee in the 
plating or polishing department must be made con- 
scious of this new way of measuring results from a pro- 
duction operation, and must be awakened to its im- 
portance and value to him. Only after this spirit of 
cooperation has been established, can the system be- 
come truly effective. 


INTANGIBLE BENEFITS FROM STATISTICAL 
Quauity ConTROL 

As can be noted in Figs. 5 and 6, quality control 
charts are posted in a conspicuous location immedi- 
ately adjacent to the plating operation, or point of 
inspection, so that the operators and supervisors alike 
can see improvements in quality as reflected in the 
various charts. They are thus continually reminded 
of the value of statistical quality control. Such a pro- 
gram has the further value of dramatizing the position 
and importance of many employees, who might previ- 
ously have had the feeling that they were merely parts 
of a production machine. As everyone knows, an in- 
terested employee, and an employee who is made to 
see and feel his importance, is a much more valuable 
employee. 

Perhaps the improvement in production resulting 


DISC 


Mr. H. A. Fupeman (Trico Products Corporation, 
Buffalo, N. Y.): Unfortunately, plating inspection still 
relies on the human eye. Do you know of any devices 
in use that would replace this method? 

Mr. Biounr: There are some devices in use which 
measure appearance characteristics, depending upon 
the properties that you wish to inspect for, but gener- 
ally in inspecting for appearance, the human eye is 
still the fallible though useful tool. 

Dn. A. M. Max (RCA Victor, Indianapolis, Ind.): 
1 would like to make a comment that physical inspec- 
tion does not reduce rejects. Statistical quality con- 
trol is simply a tool to assist in product control and 
remove the causes for rejects. 

Mr. Biount: Thank you very much, Dr. Max. Yes, 
! am familiar with the fact that you cannot inspect 
quality into the product, you have to build it in. 

Mr. Witiiam Geissman (National Lock Company, 
Rockford, Il).): I certainly want to again impress upon 
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from improved employee morale—particularly in the 
larger plating shops—is even greater than that result- 
ing from material and time saving made possible 
through statistical quality control. In any case, all 
these benefits are being obtained in the plants where 
statistical quality control has been properly installed, 
and is being used properly. 
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SION 


you the statement the author made when he said that 
you have to begin at the beginning. You must obtain 
the whole-hearted cooperation of your entire plant in 
order to use this tool called Quality Control. In other 
words, one cannot expect you to put on a specified 
plate thickness of, for instance, 2 ten-thousandths of 
an inch and then have the part which came to you 
undersize by much more than that and then build it 
up to the proper size, Neither can you plate parts that 
are oversize before plating and expect them to be 
within tolerance after plating. These parts should 
have been rejected before plating. Nor can you level 
out gross polishing marks or tool marks and expect to 
get a good looking part. Here again rejection before 
plating is a must. 

1 also have a question for the author. Are any com- 
panies using statistical methods to evaluate the ap- 
pearance of plated ware for decorative purposes? We 
know these methods are being used in the paper indus- 
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try and the leather industry, but as yet we have not 
We 


are trying to work out a method ourselves, but it is a 


found anybody using it in the plating industry. 


long, hard row. 

Mr. Biount: I don’t know anything about the 
evaluation of appearance in the plating industry, either, 
Mr. Geissman. You are probably familiar with the 
work being done in the porcelain enamel industry along 
that line; they have evaluated various surface defects. 
If you study that perhaps you can borrow some ideas 
from another industry. 

Vir. Trrenpr (Patent 
Waterbury, Conn.): How is the upper and lower con- 


FRANK Button Company, 


trol limit determined for a given process? 
Vir. In the 


specification which the plating solution supplier or 


BLOUNT: two ways-—one by process 


vour own process engineer establishes; the other, by 
means of the statistical control method. Upper and 


lower control limits are calculated by two relatively 


simple formulas which I did not go into because I 
wanted to keep mathematics out of the discussion. 
They are discussed in the A.S.T.M. Manualon* Quality 
Control of Materials”. 

Mr. Tuomas J. Menzet (Jack Steele Company, 
Philadelphia, Pa.): It is true, Mr. Blount, that analysis 
is of prime importance. However, I do want to suggest 
that analysis complemented by plating tests is true 
control. 

Mr. Birounr: Thank you, Mr. Menzel. 

Min. Wituiam E. Trempcey (Texas Instruments, 
Inec., Dallas, Texas): By statistical control do you mean 
the installation or use of in-process inspection to a 
greater degree than say we have it at present? 

Mr. Buountr: That 
process inspection, but control of the product all the 


is correct. It is not only in- 


way through the process. The application of these 
charts and methods carries process inspection one step 


farther. 


First Women Delegates at Philadelphia 


The Fortieth Annual Convention held at the Ben- 
jamin Franklin Hotel in Philadelphia saw the estab- 
lishment of another “first” in the long history of the 
Society. The event that put the pen of the historian 
to work was the presence of two women delegates at 
the business sessions: Mrs. Julia Madzik of the Hart- 

ford Miss Edna 


Rohrabaugh of the Indianapo- 


Branch and 
lis Branch. 

world 
that 
the step 


during the 
struggle of the 1940's 
Mrs. Madzik took 
that led to her ultimate 
association with the A. E. S. 
She 


It was 


began her employment 
the Tele- 
phone and Electric Company 


wilh Connecticut 


Madzik 


in Meriden where her duties 


as a assistant 


laboratory 
sparked further interest in metal finishing operations. 
Her ability in the field led to recognition by her em- 
ployers in the form of promotions so that she is now 
in charge of their chemical laboratory. 

Julie, as she is usually called, became a 
the Hartford Branch in May, 1947 and was elected to 
serve on the Educational Committee of the Branch for 
the 1950-1951 term and again for another term from 
1951-1952. She was elected to the office of Branch 
First Vice-President for the 1952-1953 year and will 
serve as President of the Hartford Branch for the cur- 
rent term, 1953-1954, 

(s far as is known, Mrs. Madzik is the first woman 
to hold this high office. 

Julie has served as technical chairman on several 
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member of 


occasions and has been of tremendous help whenever 
her Branch has held a Ladies’ Night affair. 

She attended Hillyer Junior College in Hartford, is 
married and has one daughter. 


Miss Rohrabaugh began her association in the plat- 
ing industry when she started working for the Lafay- 
ette Plating and Enameling Company, Lafayette, Ind., 
in February, 1930 after her graduation from high 
school and upon the completion of a five-months’ busi- 
ness college course, 

Her the 
company as a bookkeeper and 


initial job with 


stenographer exposed her to 
the many fascinations of the 
Her thirst 
of the 
game led her to learn more and 


plating business. 


for more information 


more of its numerous techni- 
cal and practical phases. Since 
her employer's plant was a 
had 
learn 
Follow- 
ing the deeth of the GWner about five years ago, Miss 


general job shop, she 


Rohrabaugh every opportunity to 


much about the art. 


Dur- 
ing those five years she has added to her lore of job 


Rohrabaugh was asked to manage the business. 


shop operations, but still feels that something new 
can be learned in the plating business every day. 

She has been active in the affairs of the Indianapolis 
Branch and is again serving another term as secretary 
of that group. She states that she is proud at having 
been chosen for that office and feels that there is a 
place for women in the plating field, 





A CORROSION STUDY OF VARIOUS CHROMIUM 
PLATED ELECTRODEPOSITS 


H. BROWNt AND E. W. HOOVER? 


ABSTRACT 


Corrosion results in salt-spray, humidity, and out- 
door exposure tests are presented for various coatings 
which are cathodic to steel. These include nickel, 
nickel-cobalt, nickel-iron, copper, chromium, gold, and 
rhodium in various combinations. 

The role of inherent porosity and electrochemically 
induced porosity is discussed for the various deposits 
in various combinations in the different environments. 

An interesting finding is detailed on the use of a 
thin rhodium plate between nickel plate and the final 
thin chromium plate that resulted in excellent protec- 
tion of steel and other metals when exposed to an 
Another finding outlined is 
that of 0.2 to 0.6 mil thick bright nickel-iron alloy plate 
(80-20) with a final thin chromium plate which pro- 


industrial atmosphere. 


tected brass in salt-spray and outdoor exposure tests 
equally as well as nickel plate of the same thickness 
and with the same final thin chromium deposit. This 
was found not to hold true for thicker nickel-iron de- 
posits with subsequent chromium plate on steel. 


INTRODUCTION 


ven if it is assumed that there are adequate amounts 
of nickel for bright plating, the problem of obtaining 
satisfactory outdoor service-life for bright plate with 
a final chromium deposit still has many interesting 
facets despite the great volume of work that has been 
done on this subject : 

The tests outlined below were started? in 1946, be- 
cause of the disparity between results of salt-spray 
and outdoor exposure tests for copper-nickel-chro- 
mium coatings. The study was oriented toward ob- 
taining a better understanding of the mechanism of 
failure of these coatings which are cathodic to steel, 
and to evaluate more clearly in this connection the 
respective roles of the inherent porosity of the coat- 
ings involved, and the electrochemically induced po- 
rosity in the coatings. 


Corrosion results in salt-spray, humidity, and out- 
door exposure tests in the industrial atmosphere of 
Detroit were obtained for several important electro- 
deposited coatings which are cathodic to steel, namely: 
nickel, nickel-cobalt alloy (approx. 80-20), nickel-iron 
alloy (approx. 80-20), and copper; first as foils, with 
and without a final chromium plate, and then when 
these same coatings were electrodeposited in various 
combinations on various basis metals. Rhodium and 
gold plate were also studied with and without a final 
chromium plate. Over 100 foils, over 300 plated panels 
(3 x 8 and 6 x 4 inch steel and brass panels) and over 
100 plated bumper-guards were studied. The corrosion 
results obtained clearly showed in which cases inherent 
porosity is the main factor in lack of protection for a 
given plate or combination of plates on a given basis 
metal in a given environment, and in which cases elec- 
trochemically induced porosity is the dominant factor. 

An interesting finding from these studies was that 
the use of a thin rhodium plate between the nickel 
and the final thin chromium plate resulted in rather 
amazing outdoor protection of steel, even though thin 
chromium and rhodium plates by themselves showed 
great inherent porosity and stress-cracks. 

The inherent or intrinsic porosity of thin electrode- 
posits is one of the major problems in electrodeposition, 
and is bound up with such fundamental problems as 
the mechanism of crystal growth in electrodeposition 
processes, and the question of the mosaic structure of 
crystals as considered by Smekal, Darwin and others’. 

With a millionth of an inch of plate or less, there is 
practically “infinite” porosity, and with increasing 
thickness of plate, the porosity becomes more intri- 
cate and decreases rapidly according to some function 
of the thickness, the nature of the metal being de- 
posited. and the nature of the plating bath. 

It is often mentioned in the literature, especially 
with respect to nickel plate on steel, that a major 
goal is to obtain pore-free thin deposits. It is not, 


*Presented at the Fortieth Annual Convention of the American Electroplaters’ Society, June 15, 1953. 


tResearch Director, Udylite Corporation, Detroit, Mich. 
tMetallurgist, Udylite Corporation, Detroit, Mich. 
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however, the inherent porosity of coatings of 0.2 to 
0.5 mil thick nickel that is the key factor in outdoor 
exposure failure of copper-nickel-chromium coatings. 
It is, instead, the galvanically induced porosity occur- 
ing through the inherent porosity in the thin final 
chromium deposits and through the stress-cracks of 
thicker chromium deposits that is most decisive in 
corrosion failure in outdoor industrial atmospheres. 
Industrial atmospheres differ from rural ones in the 
content, among other things, of soot, sulfurous and 
sulfuric acid, mainly from the burning of coal*. How- 
ever, in the neutral salt-spray test neither the inherent 
porosity nor the presence of stress-cracks in the final 
chromium plate is the decisive factor in corrosion 
failure of chromium over nickel platet. This is the 
main reason for the great disparity between salt-spray 
test and outdoor exposure results for chromium over 
nickel. 


the corrosion data given below for exposure to salt- 


This will be made abundantly clear from 


spray, humidity, and industrial atmosphere tests. 


Savr-SprRAY AND Humiprry Test Resutts 


It is well established that the salt-spray test does 
not serve as a satisfactory accelerated trial method for 
use in predicting outdoor exposure results with copper- 
nickel-chromium plate. This has recently been ex- 
haustively and brilliantly reviewed by LaQue® and 
others. It is a common experience to find thin nickel 
plate of 0.1 mil with 0.01 to 0.02 mil of chromium on 
a good grade of cold-rolled steel to give as good salt- 
spray test results at the end of 24 or 48 hours as nickel 
ten times as thick with the thin chromium plate. This 
is never true for outdoor exposure, and always the 
thicker nickel plate gives the superior results. In fact, 
the nickel plate of 1 mil thickness can be safely said 
to give about fifty times the protection of the 0.1 mil 
plate; that is, with increasing nickel thickness above 
about 0.7 mil the improvement in corrosion protection 
increases geometricallyf, if the final chromium plate is 
of the same thickness. If the final chromium plate 
over nickel is omitted, then there is much better cor- 
relation between results of salt-spray and outdoor 
exposure tests, and the thickness of nickel is the prime 
factor in the salt-spray test as well. However, the 
use of nickel without the final chromium deposit in 
the testing is not exactly pertinent even though in- 
structive. 

The reason that the salt-spray test results for cop- 
per-nickel-chromium differ’ from those obtained in 
outdoor industrial atmosphere is, of course, related to 
the fact that the media of the former method is a neu- 
tral though highly concentrated electrolyte, whereas 
condensed moisture of the industrial atmosphere is a 
very weakly acidic electrolyte. Thus, exposure of such 
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Fig. 1. Top section of drawing illustrates 
galvanic corrosion of thin plale by an indus- 
frial atmosphere. Bottom section shows the 
geometrically increased protection to the 
basis metal afforded by thick nickel plate. 


deposits over the moist vapor of readily volatile acids, 
for example, nitric acid’ will show in a very short time 
(1-24 hours depending on the temperature and con- 
centration of the acid), the initial points of corrosion 
attack similar to those which occurin 1 to 3 years’ out- 
door exposure in an industrial atmosphere. 

In actual service conditions of copper-nickel-chro- 
mium plated parts on automobiles, the concentration of 
electrolyte in outdoor exposure may at times be high, 
as during the winter months in certain areas when salt 
is thrown on the streets to melt snow and ice. Under 
these conditions the failure of chromium plated nickel 
deposits up to about 0.7 mil thick on steel is much 
more rapid than would be predicted from salt-spray 
test results. This is because of the combined effect of 
the traces of acid in the industrial atmosphere along 
with the high concentration of salt solution from the 
streets. The salt greatly accelerates the effect of the 
traces of acids coming from the industrial atmosphere 
by the way of exhaust gases, burning of coal, etc. The 
presence of the high concentration of electrolyte on 
the porous or stress-cracked chromium surface leads 
to the unfavorable condition of large cathodes (the 


chromium surface) and small anodes (the exposed 
underlying metal at the pores and cracks of the chro- 
mium plate), 


and intense rapid pitting of thin nickel 
plate is then favored. This is similar to the unfavora- 
ble condition of using steel rivets in large sheets of 
monel in sea water exposure. 

Examination of the results obtained with electrode- 
posited foils of these metals is instructive in promoting 
the better understanding of the various electrochemical 
processes that may be involved in the failure of cathodic 


coatings. 


Sattr-Spray Test Resuirs wirn Fortis 


Nickel foils plated from various baths were studied: 


*For example, in London it has been calculated that at least 1,000 tons of sulfuric acid goes into the air in a day‘, though it rains 
so frequently in London, the corrosion effects from the acids are less than one might expect. 


*These defects are, however, important for chromium directly over copper, brass or zinc in the salt-spray test. 


tDue to the widening of the corrosion pit at the top and narrowing at the bottom as corrosion proceeds (See Fig. 1). 
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Watts’ baths purified by activated carbon treatment 
and low current density electrolysis, all-chloride baths, 
semi-bright plating baths giving deposits containing 
approximately 0.02 to 0.1 per cent carbon, full-bright 
nickel baths giving deposits containing about 0.02 to 
0.08 per cent sulfur (as sulfide) and approximately 
similar percentages of carbon. Also studied were 
wrought nickel sheet, nickel deposited from a purified 
Watts’ bath and hydrogen-annealed at 1200° to 1400° 
F, copper foils from copper sulfate baths, and nickel- 
cobalt and nickel-iron alloys from Watts’ type, chlo- 
ride, and fluoborate baths and mixtures. 

The foils were prepared by plating on nickel sur- 
faces sufficiently passivated to obtain deposits which 
were non-adherent but not blistered. 

All of these foils suffered localized or pitted attack 
and perforated’ rather rapidly if thin (0.2 to 0.5 mil). 
The thin foils, of course, perforated much more rap- 
idly than thicker ones, and became like screens in 
about 100 to 200 hours in the salt-spray test, and be- 
cause in this perforated condition they hold more salt 
droplets, they tended to show more weight loss after 
the basic salts were removed than thicker foils having 


the same surface areas. (See shadowgraphs of foils, 


Fig. 2 

The loss of weight of the foils and the number of 
perforations obtained in the tests varied with the tem- 
perature, pH, and the number and size of the droplets 
of salt solution that condensed or fell on the surface. 
The latter depends among other things on the degree 
of cleanliness, and on the wettability of the foils, 
which, in turn, depends on the nature of the metal, 
its grain size, flatness and angle of exposure. Since 
the number and size of drops that condense vary with 
different foils, the problem of getting accurate quanti- 
tative data must necessarily take into account statis- 
tical methods, unless definite size salt drops are de- 
posited for study. 

With foils of 1 to 2 mils thickness the loss of weight 
in 100 hours in the salt-spray test was only about | to 3 
mg/dm? or on an area of one square foot (9.3 dm?) it 
would represent a loss of 9 to 28 mg of nickel. Since 
this loss of weight in the salt-spray does not represent 
uniform corrosion, but instead a highly localized cor- 
rosion of the severe pitted type, it is very serious with 
foils 0.2 to 0.5 mil thick. There may be as many as 
500 holes or more per square foot with the thinner 
foils (Fig. 2). Thick deposits (5-20 mils) should be 
used to avoid perforation which might introduce error 


in comparison tests of weight losses. 
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Fig. 2.  Shadowgraphs showing per- 
foration of Watts’ dull nickel foils after 
200 hour exposure in a sall spray lest. 
(a) Highly perforated condition of thin 
Watts’ dull-nickel foil. (b) Smaller per- 
foralion of thick Watts’ dull-nickel foil. 
(c) Localized perforation of a dull-nickel 
foil caused by entrapment of solution and 
erclusion of oxygen under a nylon string 


Copper foils like nickel foils also perforated in the 
test and at fairly similar rates. When copper foils were 
marked with graphite (pencil) the marked part cor- 
roded through before the rest of the foil perforated. 
Rubbing the foil with a glass rod did not accelerate 
perforation. Nickel was not as critical to a carbon 
mark or coating as was copper. This is because the 
potentials of nickel and carbon are much closer to- 
gether than copper and carbon in the salt-spray me- 
dia. Also, when copper about 0.1 mil thick was plated 
on nickel foil and exposed in the salt-spray, the cop- 
per dissolved away, that is, it was attacked preferen- 
tially to nickel since copper in the presence of oxygen 
saturated neutral salt solution is anodic with respect 
to nickel, 

Nickel-cobalt alloy foils behaved like nickel foils in 
Nickel-iron alloy foils (80-20 ap- 
proximately) showed rust spots in about six hours, but 


the salt “spray test. 


it usually did not perforate as rapidly as nickel or 
nickel-cobalt foils. This does not necessarily mean 
that the rate of attack on the nickel-iron alloy was 
less, but that the pitting was of the more shallow 
type. Thin hydrogen-annealed nickel foils perforated 
about as rapidly as unannealed foils. 

The perforation of thin foils of nickel, nickel-cobalt, 
nickel-iron and copper appeared to depend largely on 
the “differential aeration” or oxygen cell effect de- 
scribed by LU. R. Evans*. The center of the drop tends 
to become anodic and the area around the edge and 
underneath the meniscus of the drop where the oxy- 
gen concentration is kept at a maximum by contact 
with the surrounding air, tends to become cathodic. 
With nickel foil the center of the drop started turning 
green showing the anodic attack on the nickel. Even- 
tually basic nickel salts precipitated between the 
anodic center of attack and the cathode (Fig. 3). As 
the basic salts precipitated the points of anodic attack 


probably shifted to points under the spongy precipi- 


tate thus causing clusters of tiny perforations because 
there was less oxygen there. In Fig 2c the string of 
tiny perforations which occurred under a nylon thread 
are also due to the lack of oxygen there compared to 
the surrounding area. 


SaLtT-Spray AND Humipiry Test Resuvrs 
with PLATED PANELS 
The steel panels used were No. 3 bright finish, cold- 
rolled low carbon steel. Most of the tests with this 
steel were run without polishing the steel. The bumper- 
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guards were hot-rolled steel and were commercially 
polished with 180 Turkish emery with grease. 

With 1.0 to 1.5 mil thick nickel or nickel-cobalt plate 
on steel and without a final chromium plate the num- 
ber of rust spots at the end of 24 to 48 hours in the 
salt-spray averaged only about 20 per square foot. 
Even at the end of 400 hours or more with such thick- 
nesses there were no further rust spots, which indi- 
cated, of course, no further perforation, whereas, with 
foils of the same thickness, hundreds of perforations 
occurred on the same area. That is, the number of 
pores or perforations obtained on plated panels was 
far less than with similar thicknesses of nickel or nickel- 
cobalt foils similarly exposed. The reason for this dif- 
ference is apparently the following: Once a corrosion- 
pit reached the underlying more readily attacked base 
metal, the latter corroded preferentially and more in- 
tensely and also because of the high concentration of 
electrolyte cathodically protected an appreciable area 
in the neighborhood of the corroding pit. In fact, suf- 
ficient alkali may have been produced in the cathodi- 
cally protected area so that it spread out more gen- 
erally over the surface and helped protect the nickel 
With nickel plate less than 0.1 
mil thick and without a final chromium plate, the per- 


from further attack. 


foration of the nickel was so rapid that rust spots ap- 
peared almost simultaneously over the entire surface 
before any significant cathodic area of protection of 
the nickel could start. 

In 100 per cent humidity at 100° F the nickel-iron 
(80-20) alloy plate itself showed no rusting at the end 
of 1,000 hours and protected steel equally as well as 
nickel or nickel-cobalt plate of the same thickness in 
this environment. That is, from 0 to about 20 rust 
spots per square foot were obtained on smooth or well 
polished steel surfaces with the rust coming from the 
basis metal. The failure at these spots, the authors 
believe, was mainly because of certain basis metal de- 
fects such as slag or insulating spots on the surface 
which were not completely plated over, or to possible 
inclusion in the plate of some floating particles such 
as carbon, precipitated hydroxides and carbonates 
“roughness” particles), from the bath during plating. 
When panels were plated in an inclined position in a 
filtered and settled bath to avoid any settling of parti- 
cles on the surface, there were usually fewer rust spots 
but some occurred and these were probably due to 
basis metal defects. 

This type of porosity is best called “accidental” 
porosity as defined by Thon and co-workers’, and is 
not very accurately predictable by observation of a 
given steel surface and the final plate. The fact that 
nickel, dull or bright, nickel-cobalt, or nickel-iron de- 
posits of about 0.1 mil thick gave good protection to 
steel in humidity chamber tests, indicated that the in- 
herent porosity of these coatings was negligible as far 


as moisture was concerned. Chromium plate of 0.01 


to 0.1 mil thickness direct to steel, unlike the nickel 
and the high nickel alloy plate, did not protect steel 
in a humidity cabinet and in about 100 hours or less, 
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Fig. 3. Drawing shows the differential aeration 
corrosion cell described by U. R. Evans which 
prevails under a drop of neutral salt solution on 


nickel foil 


practically the entire surface of the chromium was 
covered with heavy rust incrustation. This was due to 
the inherent porosity of chromium deposits, 0.01 to 
about 0.04 mils thick and to stress cracks in the thicker 
chromium deposits. 

Thin chromium deposits direct on steel failed rap- 
idly in both the salt-spray and humidity tests, and in 
24 hours about a thousand rust spots per square foot 
When nickel or nickel-cobalt plate 


about 0.1 mil thick was electrodeposited directly on 


were present. 


steel and exposed in the salt-spray in contrast to the 
humidity results, about a thousand rust spots per 
square foot appeared in about 24 hours. This failure 
was predominantly due to the electrochemically in- 
duced porosity of the differential aeration type as 
already described with the foils (Fig. 3), and not to 
inherent porosity or stress-cracking. When the same 
thin nickel, or nickel-cobalt, or nickel-iron plate was 
given a final chromium plate of about 0.01 mil thick- 
ness then only from 0 to about 20 rust spots per 
square foot were obtained in 24 hours’ exposure in the 
salt-spray test, but unfortunately the same remarkable 
protection did not occur in outdoor exposure. 

Unlike the nickel, nickel-cobalt, nickel-iron and cop- 
per foils, chromium plate showed no attack or loss of 
weight in the salt-spray test at the end of over 400 
hours. There were some instances of a slight green 
stain when the chromium was suspended by a tightly 
pressing nylon string, but this was due to the absence 
of oxygen underneath the string or holder, indicating 
the consequent loss of passivity and the beginning of 
attack of the chromium at that point or edge. 

Chromium plate apparently needs only a small 
amount of oxygen in neutral salt solution to keep it 
quite passive. Apparently the difference in concentra- 
tion of oxygen at the center of a drop and at, the periph- 
ery is too smali to be significant in setting up a dif- 
ferential aeration cell. This is in contrast to nickel, as 
well as chromium under a tight nylon string or other 
air-excluding cover. 

The fact that exposed chromium plate is not dis- 
cernibly attacked by salt droplets, still doesn’t ex- 
plain the remarkable protection it afforded nickel and 
high nickel-alloy plate including nickel-iron (80-20) 








877 








Fig. 4. (a) shows the resulls of industrial at- 
mospheric allack of nickel plate exposed through 
the pores and cracks of thick chromium plate. 
(100\) Nickel 0.0015 inch thick under 0.00008 
inch chromium on low carbon steel panel thal was 
exposed ouldoors five years. (b) shows the results 
of industrial almospheric attack of nickel plate 
exposed through pores and cracks of thin chromium 
plale Nole that the plaled deposit is nol lifted. 
(45\ The nickel is 0.0015 inch thick under 
0.00002 inch chromium on low carbon steel thal 
was exposed ouldoors six years 


in the salt-spray test. Chromium plate has defects of 
inherent porosity when very thin and = stress-cracks 
when thicker, yet chromium plated nickel foil showed 
no attack ov loss of weight in the salt-spray test. Evi- 
dently the nickel or high nickel alloy plate is made 
very passive by contact with the chromic acid bath 
during chromium plating. Actually the simple steps 
of just dipping nickel for a few minutes in chromic 
acid plating baths and then allowing a faint film of 
chromic acid or chromates to remain on the nickel 
after rinsing and drying remarkably inhibited the rate 
of attack and perforation of nickel foil in the salt 
spray test Apparently, for this reason, the nickel 
exposed under the pores and stress-cracks of the chro 
mium plate was not very susceptible to the differen 
tial aeration cell attack which operated so destruc- 
tively on nickel or nickel alloy foils. [t was also appar- 
ent that there was practically no galvanic attack on 
the nickel exposed through the pores and cracks of 
the chromium plate. The potential of passive nickel 
and especially that with a trace of a chromate film on 
it was very close to that of chromium in neutral salt 
solution, as indicated by the galvanic series obtained 
with sea water 

In the salt spray test the high concentration of 
chloride ions, even though in neutral solution, de 
creased the passivity of chromium to a certain extent, 
bringing it closer to the potential of passive nickel. 
However, in outdoor industrial atmospheres, the pres- 
ence of traces of sulfur acids in the moisture or dew 
condensation was insufficient to decrease the passivity 
of chromium appreciably and the chromium acted 
more noble or cathodic in outdoor exposure with re 
spect to the nickel exposed through the pores or cracks 
of the chromium plate (Fig. 4 

It is of instructive value to note that, when the 


noble metal rhodium was used instead of chromium as 
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a final thin coating over nickel, rhodium was more 
noble than nickel and acted very cathodic to it both 
in the salt-spray test and outdoors, and here, salt- 
spray test results check very well with those obtained 
in outdoor exposure experiments. 

Rhodium, like chromium, was not attacked ‘in salt- 
spray tests and like chromium deposits 0.02 to 0.10 
mil thick those of rhodium were subject to stress crack- 


ing. In the following tests rhodium was plated from 
the acidic sulfate bath as described by H. Wiesner'®. 
Thus, when 0.01 to 0.1 mil rhodium was plated over 


1 mil thick nickel plate on steel there was rapid failure 
under outdoor exposure conditions as well as in salt- 
spray tests. That is, rhodium, unlike chromium from 
the chromic acid bath, did not protect nickel in the 
salt-spray test but actually greatly accelerated the 
attack of the nickel exposed through the pores and 
stress-cracks in the rhodium plate and a great deal of 
rust from the plated steel panels appeared in 24 hours 
in the test. 

When steel was plated with a composite coating 
consisting of nickel about 1 mil thick, rhodium 0.01 to 
about 0.06 mil thick and finally with 0.01 to 0.02 mil 
thick of chromium plate from the chromic acid bath 
then rather amazing protection was obtained in both 
salt-spray and outdoor exposure tests. The potentials 
of passive chromium and rhodium are evidently quite 
close together, and the rhodium exposed through the 
pores of the chromium plate, therefore, did not be- 
come anodic. Also the type of pores and cracks in the 
rhodium plate may have been conducive for adsorp- 
tion and for chromium to cover, or to deposit therein 
basic chromates or chromic salts. Higher potentials 
were needed for depositing chromium over rhodium 
than over nickel. 

With gold, 0.01 to 0.05 mil thick, plated from a 
cyanide bath over nickel plate, rapid failure was ex- 
perienced in outdoor industrial atmosphere and salt- 
spray tests. With gold plate 0.1 mil thick and higher, 
the number of pores in the gold plate was greatly de- 
creased and much better protection to nickel plated 
steel in these tests was obtained. Gold plate, unlike 
When 


gold was substituted for rhodium between chromium 


the harder rhodium plate, did not stress-crack. 


and nickel the tendency for improved results was the 
same but to a lesser extent. In air, gold did not ap- 
pear to be quite as noble as chromium. These results 
with gold, rhodium and chromium as composite plates, 
as well as silver, palladium and platinum over various 
metals will be reported in another paper (H. Brown 
and J. Manquen). 


Ourpoor Exposure Test Resurrs 


Nickel-cobalt and nickel-iron (approximately 80-20 
alloy deposits of 1 to 1.5 mils thickness without a final 
chromium plate protected steel much better in’ an 
industrial atmosphere" than nickel plate of the same 
thickness. The salt-spray test did not indicate this 


great difference. At the end of 5 years’ outdoor ex- 
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Two profitable ways to bright, 
high-quality zinc deposits 
with Du Pont Plating Chemicals 


SOME IMPORTANT FEATURES OF “ZIN-O-LYTE” PLATING CHEMICALS: 


¢ Brilliant blue-white rust-resistant deposits are ob- 
tained directly from the bath—without bright dipping! 





« Baths are easy to make up from prepared salts. . . 


DU PONT economical to maintain. 


- LYTE. « Excellent operating efficiency at both high and low 
= = current densities. 


ZINC PLATING CHEMICALS « Baths are suitable for all types of zinc plating, 
particularly barrel plating. 








« Can be used for almost all types of ferrous metals 
and on articles of all shapes and sizes. 


« Time and labor are saved over any plating range. 





OUTSTANDING FEATURES OF “‘DUROBRITE” ADDITION AGENT 309 











« Extremely economical . . . additions of as little as 
DU PONT 14 oz./gal. assure uniformly bright, lustrous plate. 


‘DU RE B va ITE « Allows increased output ...reduces production costs. 
« Suitable for still, barrel or automatic plating units 


ADDITION AGENT 309 ... and all cyanide zinc plating baths. 





« Improves covering power by extending the bright 
plating range to low current density areas. 





« Helps produce pure, uniform deposits ideally suited 
for subsequent passivating and conversion coatings. 


FOR PROMPT EXPERT ADVICE on your electroplating program or for 
further information on Du Pont Plating Chemicals contact our nearest 
district office or send in the coupon below. Experienced technicians 
will be glad to help you increase your plating efficiency. 





DISTRICT OFFICES: 
Boston . Charlotte . Chicago . Cincinnati . Cleveland . Detroit 
El Monte (Calif.) . Kansas City* . New York . Philodelphia 


*Barada & Page, Ine 


E. I. du Pont de Nemours & Co. (Inc 
Electrochemicals Dept., Wilmington 98, Del 


Chemicals - Processes - Service 


for ELECTROPLATING 


Please send me complete information on Du Pont Plating 
Chemicals— properties, advantages and recommended proce- 
dures. I am interested in the following types of plating: 

Zine Plating Tin Plating 
Copper Plating Cadmium Plating 


Name ___ . - i ___ Position ___ 


Firm. 





REG. U. 5. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING 
- +» THROUGH CHEMISTRY 


Street & No 
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three words name it... 
three thousand can’t describe it 


A giant of production tools, this masterpiece of machine 
design works daily wonders of metal finishing throughout 
industry. Numerous immersions of each loaded rack are 
timed to the split second through the many operations 
required for consistently uniform electroplating, anodiz- 
ing, pickling, cleaning, coating, dipping and etching. All 
are handled effectively...automatically...by the H-VW-M 
Full Automatic Conveyor. 

From rocket-engine complexity to shell casing simplicity, 
difficult finishing problems shrink from “mountains” to 
“molehills” when H-VW-M's broad experience is applied. 
That’s why so many defense components are moving 
surely, continuously, automatically, through one finishing 
phase after another in H-VW-M custom-engineered con- 
veyors. Yet these same units, through H-VW-M'’s engi- 
neering for functional flexibility will convert to consumer 
production with the minimum of down time. 

And essential to all production is practically every item 
on this H-VW-M list. The proper power through genera- 
tors or rectifiers; the coatings from anodes, chemicals, 
bright dips and processes; and the finish from wheels, 
buffs and compositions—each designed for its specific 
function by men familiar with every detail of all the inter- 
related phases of finishing. 

It is for these reasons that American industry habitually 
turns to H-VW-M as the one complete, dependable source 
of assistance, processes, equipment and supplies for all 
their requirements of inorganic metal finishing...in a word 
Platemanship. 
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AND WHAT 1S PLATEMANSHIP? 
It is H-VW.M's unique combination of: the most modern 
and complete loboratory for testing and development 

the ability to provide complete equipment and sup- 
plies for every ploting and polishing need the com 
plete background of knowledge and experience in every 
aspect of plating, polishing, cleaning and anodizing 


HANSON-VAN WINKLE-MUNNING COMPANY, MATAWAN, NEW JERSEY 
PLANTS AT. MATAWAN. NN. ). + ANDERSON, INDIANA 
SALES OFFICES. ANDERSON BALTIMORE + BOSTON + CHICAGO 
DAYTON «+ DETROIT + GRAND RAPIDS + LOS ANGELES + LOUISVILLE 
MILWAUKEE NEW YORK PHILADELPHIA PITTSBURGH 
SPRINGFIELD (MASS STRATFORD (CONN + UTICA 


-VW:- 


CLEVELAND 

MATAWAN 
ROCHESTER 
WALLINGFORD (CONN 


TP 


ish Emery 
Troughs 
(Bulb Type) 


Albaloy 
Brass 


Bronze 
Cadux Ball ( Cadmium) 
(Graphite) 


Cast Elliptic 
Electro 
Forged Balls 
Rolled Dise 
Rolled Elliptic 


99% Cast Elliptic Depolarized 
99% Rolled Elliptic Carbon Type 
9H Cast 
9H Rolled Depolarized 

AA Cast Elliptic 


Electro-Deposited Special Cathodes 


Silver 
Steel 

Mild 
Stainless Steel 


Tin 
Ball Elliptic 
Zine 
Z Ball or Elliptic 
zx 


ZA Ball or Elliptic 
ZAX 


Style “A-79" 
Style “D” 
Style “E” 
Style “F” 
Style “L” 
Style “M” 
Style “R” 
ANODE CONTAINERS, BALL 
APRONS, PLATERS 
BALANCING TOOLS (WAYS) 
BALLS, STEEL ECLIPSE 
BARRELS 
Burnishing 
Tumbling 
Plating (Individual & Multiple 
in-line units) 
Bakelite 
Lucoflex 
Melamine 
Merlon 
Mone! 
Plexiglas 
Steel 
Oblique Plating Apparatus 
Jewelers’ Plating Apparatus 
Portable Apparatus 
BASKET, SCRAP ANODE 
BASKETS, DIPPING 
Perforated Round Sheet Metal 
Round Wire 
Rubber Covered 
Square Wire 
BRIGHTENERS, CHEMICALS & 
ADDITION AGENTS 
Albaloy Plating 
Albaloy Brightener 
admium Plating 
Cadux HS. Starting Salts 
Concentrated Cadux H.S. 
Brightener 
Cadux H.S. Conversion Salts 
Concentrated Cadux Salts +1 
Cadux Salts #2 
Cadux Brightener 
Copper Plating 
Wes-X Addition Agent 
Lead Plating 
BH 
Protectc Lead Solution 
Super-Protecto 
Nicke! Plating 
Black =P Salts 
Black *3 Salts 
Capito! Nickel Salts 
Capito! Nickel Brightener 
Capstone Nickel Salts 
Single Nickel Salts 


Silver Plating 
Silver-Lume Brightener “A” 
Silver-Lume Brightener “B” 
Zinc Plating 
BBZ 


BSZ-300 Brightener 
BSZ-302 Addition Agent 
Mazic *1 

Mazic #3 

S-B Addition Agent 


BRUSHES 
Circular Brass Wire Scratch 
Circular Pure Bristie & Nylon 
Circular Nickel Silver Wire Scratch 
Circular Steel Wire Scratch 
Circular Tampico 

Potash 


Cotton Wick Buff 
End 


Goblet 

Platers Brushes, Hand Made 
Satin Finish Hanger 
Stapibond Steel Wire 
Staplbond Tampico 

Spiral Wire Ring 

Tampico Scouring 

Watch Case 

BUFFS 


Cloth Full Dise 
Flannel Full Disc 
Lead Center 
Muslin Triplex 
Pieced 


Ruff-L-Buff 
BURNISHING SHOT 
CARBOY ROCKERS, STEEL 
CATHODE ROCKERS 
CHEMICALS (Common Plating) 
Ammonium Nitrate 
Ammonium Sulphate 
Boric Acid . 
Cadmium Oxide 
Caustic Potash 
Caustic Soda 
Chromic Acid 
Cobalt Sulphate 
Copper Cyanide 
Epsom Salts 
Ferrous Chloride Dihydrate 
Formaldehyde 
Formic Acid 
Hydrogen Peroxide 
Nickel Acetate 
Nickel Carbonate 
Nickel Chloride 
Nickel Formate 
Nickel Sulphate 
Potassium Carbonate 
Potassium Cyanide 
Rochelle Salts 
Sal Ammoniac 
Silver Cyanide 
Seda Ash 
Sodium Acetate 
Sodium Bichromate 
Sodium Cyanide 
Sodium Stannate 
Zinc Cyamde 
Zine Oxide 
CHROME SPRAY FLOATS 
CLEANERS 
Alkali 
Soap 
Solvent 
COMPOSITION 
Chromium & Stainless Stee! 
Crocus 
Emery Paste & Cake 
Grease Stick 
Greaseless 
Lime 
Liquid 

Liquid Composition Equipment 
Rouge 
Special 
Tripoli 
White Coloring 
COOLING COUS 
Brass 
Copper 
Lead 
Mone! 
Stainless Steel 
Steel 
Tantalum 
Piate Coils 
CROCKS, EARTHENWARE 
ORYERS 
Centrifugal Type 
Conveyorized Hot Air 
Oven Dryers 
EXHAUST FANS 
FUTERS 
Compressed Air 
Plating Bath 


INDUSTRY'S WORKSHOP FOR 
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FeLT Jacketed Type PIPE & FITTINGS, BN SISALIN SECTIONS 
DEGREASING APPARATUS Under Tank Type STANDARD PLATING SOLUTIONS SISALWEEV SECTIONS * ”~ 
Electric, Gas, & Steam Heated Heat Exchangers Nickel TANKS 
DEGREASING SOLVENTS Ceramic All Types Earthenware 
Baer eal Sous PURIFICATION SUPPLIES Lucite 
“Triclene” D Impervious Graphite Activated Carbon Lucoflex 
FLUXES Karbate Filterbestos Plastic 
Fas-Tin-Flux Stainless Steel Solka Floc Stainless Steel 
Hot Galyanizing Fluxes Steel Special Filteraid Steel, unlined 
CONVEY HOSE Super Filtrol Steel lined with rubber, lead, 
Full-Automatic — Zine Dust Koroseal, acid resistant brick, 
. amps co! . 
ta INSULATING STEAM JOINTS ners Pas te 
Low Voltage DC _— —— Type — oer TANK matostats 
Control Panels SALT FOG CORROSION TESTING ~ 
Maintenance Equipment enny th = an CEMENT & THINNER enyurenet mee nr ry CONTROLLERS 
Brushes KOTE-RAX, GRADE L SIMPLE METHODS OF one 2 ners 
. Air 
GLOVES, PLATERS LATHES ANALYZING PLAT. SOL Electric 
GLUE, BELGRADE Bench Type (VR) Dropping Test Sets Self Operating 
Brushes Type DMI Solution Comparators VOLTMETERS 
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WHEELS 
Bullineck Leather 






Heating Coils 


Brass Bulineck Leather Bobs 
Copper Type VCL Canvas Polishing 
Lead Type VH Cloth Polishing 
Monel Type VHX Full Disc Polishing 
Stainless Steel Type VJ Sheepskin 
Steel Type VST Sheepskin Disc 
Tantalum Backstand Idlers Triplex Polishing 
Plate Coils LEATHER, POLISHING Walrine 
Immersion, Electric LIME Walrus 
Lead METAL POLISH Walrus Hide 
Monel MOISTURE EXTRACTOR EQUIPMENY * Walrus Bobs 
—" oxiomine ou ws apace rand te 
> b » 
— — a ee White Spanish Trufelt 
Pe. Tygon Plastic WHEEL CLEANERS, POLISHING 
Immersion Type PERIODIC REVERSE CONTROL WRAP-RAX 


FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES Go 


AUGUST, 






1953 





Nickel is a precious metal 


Guard yours well 
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Not with armed guards but with McGEAN BRIGHT NICKEL 


The McGean Bright Nickel Plating Process 
gives you full use of your precious nickel. Stable addition agents result in less frequent 


bath treatment with attendant loss of nickel from solution. 


THE McGEAN CHEMICAL COMPANY : Midland Bidg., Cleveland 15, Ohio 


manufacturers of anodes and chemicals for the plating industry 
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posure, the nickel plated steel had about 50 to 100 
rust spots per square foot. On the other hand, the 
nickel-cobalt alloy plate had a flat and quite eve 
file of yellowish-green colored corrosion products. 
The nickel-iron alloy plate had a similarly flat and 
quite even film of brownish-yellow corrosion products 
with no attack of the base metal. In the latter two 
instances maximum penetration only about half way 
through the plate was in evidence. The nickel-cobalt 


alloy appeared to be somewhat superior to the nickel- 


iron alloy. The lower susceptibility to deep corrosion 


pitting by the nickel-iron and nickel-cobalt alloy 
plate, that is, the tendency instead for more uniform 
corrosion is doubtless due to (1) the millions of tiny 
anodes set up by the cobalt and iron atoms with re- 
spect to the nickel atoms in the presence of the very 
weak electrolyte that constitutes the condensation or 
dew in industrial atmospheric exposures and (2) the 
structure of the corrosion products. In salt-spray 
tests in the presence of concentrated salt droplets, the 
number of anodes forming is much smaller and the 
cathode area is far greater. This condition of large 
cathode areas and small anode areas causes localized 
pitted attack. 


However, when the nickel and nickel-cobalt plate of 


1 to 2 mils over steel were coated with the same thick- 
ness of chromium plate, the difference between nickel 
and nickel-cobalt plate was eliminated and both gave 


quite similar corrosion results, and the appearance of 


the chromium plated work was quite similar at all 
stages during 5 years’ exposure in an industrial at- 


mosphere. 


The chromium plated nickel-iron (80-20 deposits of 


1 to 1.5 mil thickness on steel, on the other hand 
looked worse than chromium plated nickel at the end 
of about 2 months’ outdoor exposure in the late fall, 


Winter, or early spring* and remained worse in appear- 


Fig. 5. “Far-Film” pictures from plated bumper- 

quards exposed ouldoors five years, showing wider 

corrosion pils on (a) chromium plated nickel-iron 

alloy plate compared to (b) chromium plated 
nickel, (3X 


Fig. 6. Wide shallow 
corrosion pils of chrom- 
tum plated nickel-tron 
alloy plate afler ex pos- 
ure lo industrial almos- 


phere ouldoors for 5 
years. (O0\X) Appror- 
imately 0.002 in. nickel- 
iron alloy plate under 
0.00002 in. chromium 
plate on a low carbon 
sleel bumper quard. 
Compare with Fig. 8 (b) 


ance for at least 5 years (Fig. 5). The salt-spray 
didn't indicate this. 

This does not mean that the steel wasn’t protected 
as well with the nickel-iron alloy (80-20) as with 
nickel, but that the corrosion pits in the chromium 
plated nickel-iron plate were wider with respect to 
their depth of penetration and darker due to the pres- 
ence of iron corrosion products from the plate itself 
(Fig. 6). The average diameter of the corrosion pits 
after about 4 years’ outdoor exposure was approxi- 
mately 3 to 4 mils, whereas the chromium plated nickel 
developed pits that had about half this diameter. 

When the nickel-iron (80-20) alloy was plated on 
brass to a thickness of 0.2 to 0.6 mil and given a final 
thin chromium plate, the outdoor exposure results at 
all stages during 3 years were the same as for chro- 
mium plated nickel of the same thickness on brass. 
The reason for the difference in results of chromium 
plated nickel-iron alloy (80-20) on steel and brass 
where a different thickness of nickel-iron alloy plate 
Perforation of 0.2 to 


0.6 mils deposits of nickel or nickel-iron plate on brass, 


is used is made clear in Fig. 7. 


through the pores in a chromium overlay occurred 
quite rapidly in an industrial atmosphere, and the 
brass basis metal was reached almost simultaneously, 
perhaps a little faster with the nickel deposit. Then 
the corrosion of the brass proceeded preferentially 


though quite slowly compared to steel, and hence the 


Fig. 7. Approct 
mately 0.0003 in. 
nickel-iron plate 
with 0.00002 in. 
chromium on 70 
30 brass (100N\ 
Kichant: none. 
Ouldoor ex posure, 
four years 


*During these seasons much coal is burned and the amount of humidity and dew condensation is high, all of which helps to keep 
the surface of the plate covered with a stagnant film of moisture containing traces of acid, and the corrosion effects are then more se- 


vere than during the rest of the vear 
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Fig. 8. (a) shows a chromium plated composile 
plate of 0.0003 inch thick nickel and 0.0008 inch 
thick copper on a low carbon steel bumper-quard 
afler being exposed outdoors eight months. (100X 

(b) shows a nickel plate 0.002 inch thick with 
0.00002 inch thick final chromium plale on a low 
carbon sleel bumper-guard afler being exposed 
ouldoors five years. This illustrates how the cor- 
rosion pils in nickel widen al the lop as penetra- 

lion proceeds loward the basis metal. (100. 


appearance of the plates was always quite similar. 

Corrosion protection obtained in an industrial at- 
mosphere with 1 mil thick nickel plate on steel and a 
final 0.04 to 0.08 mil thick chromium plate was supe- 
rior to that afforded by the same thickness of nickel 
with a thinner final chromium plate of 0.01 to about 
0.03 mils. In fact, at the end of 6 years’ exposure, 
panels with the thicker chromium plate, while show- 
ing the stress-crack pattern of the chromium, showed 
very little attack of the steel, whereas, with the thin 
ner chromium plate most of the corrosion pits pene- 
trated to the steel. Fig. 4 clearly shows the difference 
in protection in an industrial atmosphere. The reason 
the electrochemical corrosion in a pore was more in- 
tense than in a crack was due to the smaller anode 
area in the pore. However, in original appearance, the 
heavier chromium plate was inferior to the thinner 
chromium plate with respect to the visibility of the 
stress-cracks and the brightness of the chromium 
deposit. 

With chromium plated direc tly on copper, brass or 
zinc, the salt-spray and outdoor exposure test results 
correlated quite well. In all these cases the corrosion 
products of the underlying metals appeared through 
the pores and cracks of the chromium plate, and un- 
dermined the brittle chromium plate tending to flake 
it off as corrosion proceeded. When such combinations 
must be used for outdoor exposure service, lacquers or 
baked clear enamels must be relied on for additional 
protection. Protection is afforded if good adherence 
of the organic coating is obtained, even if the lacquer 
or clear enamel has quite a number of pores. This was 
shown by testing lacquer or clear enamel coatings di- 
rectly on steel in salt-spray tests. The non-conduct- 
ing film eliminated the large cathode areas, leaving 
only negligible tiny cathode and anode areas exposed 
in the pores of the insulating film. However, an inter- 
esting phenomenon was found to occur in the salt- 


BRI 


spray testing of baked clear enamels on chromium 


over copper plate on steel, when a scratch was made 
through the lacquer and chromium into the copper. 
In many instances the chromium plate was preferen- 


tially attacked instead of the copper, and after about 
18 or more hours in the salt-spray a bare clean copper 
area around the scratch was seen. The reason the 
chromium plate disappeared was because, being tightly 
covered, it did not retain its passivity because suffi- 
cient oxygen could not come into contact with the 
chromium. Active chromium acts about like zine or 
iron in contact with copper and under such conditions 
the chromium becomes anodic to copper in the pres- 
ence of the electrolyte and dissolves away laterally. 
This phenomenon involving active chromium is very 
important and manifests itself in quite a few ways in 
plating problems involving chromium and_ stainless 
steels. For example, when a stainless steel was plated 
directly with chromium, superb corrosion protection 
was obtained in the salt-spray test or outdoors. How- 
ever, When the stainless steel is nickel plated first (for 
the purpose of improving the brightness of the surface 
and decreasing polishing and buffing costs) and then 
chromium plated, the protection against corrosion in 
salt-spray and outdoors suffered, and rust spots ap- 
peared about as rapidly as if the composite chromium 
and nickel coating were plated on ordinary steel. This 
follows from the fact that in order to plate chromium 
itself or the high chromium steels with an adherent 
nickel deposit, it must be given a low pH nickel strike 
or similar treatment) which dissolves off the thin pro- 
tective oxide and thus these metals are then no longer 
passive. With chromium plated directly to stainless 
steel, however, the strongly oxidizing chromic acid 
bath is capable of plating directly on the stainless steel 
without apparently appreciably activating it cathodi- 
cally. When chromium plate was used as an under- 
coat for nickel which was subsequently given a final 
chromium plate, or when chromium was sandwiched 
between two nickel deposits, there was no improve 
ment in outdoor corrosion protection for steel or brass 
articles. 

It was difficult to discern corrosion pits in | to 2 
mil thick nickel deposits exposed through the pores of 
the chromium plate, in studies of the early stages of 
industrial atmosphere exposure tests. However, as the 
COrrosion process proceeded the pits widened at the 
top where the chromium-nickel couple was most in- 
tense. The pores in the chromium were apparently 
widened by the pressure of the corrosion products of 
the nickel underneath which in turn caused minute 
flaking away of the chromium at the site of the pore. 
The fact that the corrosion pit widened a little faster 
than it penetrated downward was the reason that the 
outdoor protection afforded by nickel increased geo- 
metrically as the thickness was increased. 

This can be seen by a study of the photomicrographs 
shown in Figs. 4 and 8 of the corrosion pits in chro- 
mium plated coatings after exposure of one year and 
longer in an industrial atmosphere. The example in 
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Fig. 8 of the chromium plated composite coating of 
0.3 mil thick nickel and 0.8 mil thick copper 
on steel illustrates the damaging effect of lateral 
corrosion of iron occurring underneath the copper in 
an industrial atmosphere, once the copper coat- 
ing is perforated. In the latter case with a composite 
coating of thin nickel plate, copper deposits should be 
at least 2 to 3 mils thick for satisfactory service- 
life on bumper-guards of automobiles in industrial 


areas, 
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Vin. Fupewan (Trico Products Corp., Buffalo, N. 
Y.): | would like to ask Dr. 


he has had with white brass and chromium systems? 


Brown what experience 


Dr. Brown: With a metal that is as easily corrodi 
ble as white brass and with pores present in bright 
chromium, the white brass is attacked, both in the salt- 
spray test and outdoors, and white corrosion products 
of zine come out. White brass certainly protects the 
steel, but you can lose the brilliant chromium surface 
outdoors if you don’t take good care of it, as by wip- 
ing the surface often, preferably with wax or oil 

Mr. Myron Ceresa (Westinghouse Electric Cor- 
I would like to ask 


Dr. Brown if he can explain the difference in the type 


yration, East Pittsburgh, Pa. 
| 


of corrosion obtained on outdoor exposure between 
Watts’ nickel and a bright nickel plated from a solu- 
tion with organic additives that contain sulfur. From 
our observations we have noticed that a Watts’ nickel 
plate will corrode with many small pits while bright 
nickel plated from the type of solution mentioned will 
have less pitting but they will be of a much larger 
diameter. 

Dr. Brown: | do not know whether I have a cor- 
rect explanation, but first of all the chromium porosity 
pattern does differ, that is, the porosity and crack 
pattern is different on different types of base metal; 
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also bright nickel is much finer grained than Watts’ 
nickel, resulting in a different corrosion pattern right 
there. 

It is also true, for example, if you put chromium on 
cold-rolled low-carbon steel of a good grade, and if 
you put it on electrolytic iron, there is a difference in 
the chromium porosity pattern, both in the salt-spray 
test and outdoors. The corrosion protection afforded 
by the chromium is better on the electrolytic iron. | 
want to mention at this point that the bright nickels 
obtained with organic addition agents containing sul- 
fur and carbon, are a little more corrodible than pure 
nickel, and once an anode point is started, there is a 
trace greater cathode protection in its vicinity, which 
would account for the fact that bright nickel has a 
little wider pit and dull nickel has more pits, but 
snialler ones. It is somewhat similar to nickel-iron 
plate versus nickel plate as outlined in the paper. 

Mr. Ceresa: If you compare nickel deposited from 
a solution containing cobalt as a brightener with those 
from solutions containing organics of the sulfur type, 
there is a considerable difference in the type and 
amount of corrosion. Although these brighteners co- 
deposit sulfur or cobalt in the nickel plate there is a 
considerable difference in the ability to remove the 
stresses in the deposits after chromium plating by a 
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low temperature heat treatment. What is your ex- 
planation of these two apparent differences in these 
two types of brighteners? 

Dr. Baown: Low temperature heat treatment will 
ductilize nickel deposits that contain a trace of carbon 
but will not ductilize those containing sulfide. Practi- 
cally all of the cobalt is in solid solution and is not 
present as an inclusion. 

Mr. Cernesa: It is our feeling that the type and 
amount of corrosion in a nickel deposit is a function 
of the stresses that are formed during the deposition 
of the nickel. For instance, nickel plates deposited 
with a PR cycle of 


onds deplate have different corrosion resistance de- 


5/120 seconds plate and 1/120 sec- 


pending on the pH of the solution. The higher the pH 
(4.2-4.6) the more stress in the deposit and small pit 
corrosion is evident. At a low operating pH (3.4-3.8 
there is no evidence of pit corrosion. These deposits 
were made from standard nickel plating solutions con- 
taining no organic or morganic brighteners. Your 
evaluation of our findings would be appreciated. 

Dn. Brown: The chromium porosity and stress- 
crack pattern depends on the stress of the underlying 
metal which also depends on its crystal size and lat- 
tice distances. Changes of pH, current density and 
inclusions all contribute to variations in stress. 

I don't know whether your plate was on a complex 
shaped object. When you plate on a flat panel you 
get somewhat different results than when you plate 
for example on bumper-guards, because of difference 


of distribution of current density, stress, ete. 


Ma. E. V. 


America, Waterbury, Conn.): | am interested in know- 


Cotuins (Chromium Corporation of 


ing how the nickel foil was made. 

Dr. Brown: The most common method used to pre- 
pare the foil was to plate on fresh bright-nickel that 
had been passivated by a dip in weak chromic acid 
and rinsed thoroughly; though we tried many other 
methods on differently passivated nickel surfaces. We 
used only those foils that were plated without blis- 
tering. 

Mr. W. B. Srepuenson, Jr. (General Electric 
Company, Evendale, Ohio): In the plating of rho- 
dium over nickel and chromium over rhodium are 
any particular cleaning processes needed between the 
various plates? 

Dr. Brown: Rhodium was plated on top of nickel 
Without special cleaning. Several days then elapsed 
before the rhodium was subsequently plated with 
chromium, A cathodic cleaner—-water rinse—-acid dip 

water rinse cycle was all that was used before rho- 
dium or the final chromium plating. Higher voltage 
had to be used in the chromium bath to cover the rho- 
dium. 

Mr. Sam Pirken (Briggs Manufacturing Company, 
Detroit, Mich. 
chromium over copper in an industrial atmospher¢ 


On the basis of your finding that 


fails by undercutting of the copper, what do you recom 
mend as far as plating thicknesses of chromium and 
copper and what can be done to prevent this type of 
failure? 

Dr. Brown: | recommend a good lacquer or enamel. 


Electrochemical Restoration of Bronzes’ 


Objects of copper and bronze exposed to the ele- 
ments react with them to form oxides, chlorides, sul- 
fates and carbonates. In the past it has been the prac- 
tice to remove these products of disintegration, collect- 
ing often as a thick crust on the surface of the metal 
object, either by the use of small chisels or by dipping 
the whole object in acid. In the course of studies it 
was discovered that the details of design are retained 
by the crust and, accordingly, it was necessary to de- 
velop a method which would restore the detail. It 


occurred to investigators that, since the corrosion of 


metals was due to electrolytic action, it might be pos- 
sible to reverse this action and reduce the oxides, sul- 
fates, chlorides and carbonates back to metal. When 
the objects were made cathode in dilute acid solutions, 
the local action was so severe that the crust dissolved 
and was not reduced to metal. It became necessary 
to use a weak solution in which copper showed very 


*Excerpt from the article, “Chemistry and Art’, by Dr. C. 


low solubility. The solution finally adopted and which 
has been used for a number of years is a 2 per cent 
sodium hydrate solution. At first there was concern 
about obtaining the proper electrical contact, but it 
soon developed that merely wrapping a soft annealed 
copper Wire over the surface of the object and connect 
ing this to the cathode bar was all that was necessary. 
As anode, iron and nickel were also used, but it is 
preferred to use platinum. There are always appre- 
ciable quantities of chlorides present in most of the 
crusts, and these chlorides attack the iron or nickel 
anode. The heavier the incrustation the lower the 
current density is used. It is important not to try to 
hasten matters, as such procedure will generally mean 
Many thou- 
sands of objects have been restored by this process 


destruction and loss of valuable detail. 


and a number of interesting facts have been brought 
to light. 


G. Fink. Reprinted through the courtesy of the American Chemical 


Society which published the material in its publication, Industrial and Engineering Chemistry, in February, 19344 
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IRON PLATING FROM AN ALKALINE BATH 


EDWARD F. FOLEY, JR.7, HENRY B 


ABSTRACI 


in alkaline iron electroplating solution is described. 
The solution consists essentially of ferric ion together 
with sodium hydroride, triethanolamine, and the sodium 
sall of ethylenediamine tetra-acelic acid. Data are given 
on the effects of these variables on cathode efficiency and 
operating characteristics. A method of adding tron to 
the plating bath is described. Cathode efficiencies up lo 
75 per cent were oblained. Cathode efficiencies are strongly 
influenced by lemperature, free NaOH content and cur- 
rent densily. Highest efficiencies were oblained with solu- 
lions operated al 176° F (80°C 
densities above 20 amp/f? and NaOH contents above 
100 q l. 


or higher with current 


INTRODUCTION 


Solutions for electroplating iron have been almost 
entirely acid in nature. Because of this, the throwing 
power of such solutions has been relatively poor and 
corrosion has been a problem due to the high operat 
ing temperature and the corrosive nature of the so- 
lutions. if iron could be electroplated from an alka- 
line solution, its throwing power characteristics should 
be better than those of acid solutions and the troubles 
attendant with corrosion of processing equipment 
would be greatly reduced. This report deals with an 
alkaline iron electroplating solution operated at high 
pHi. The patent and technical literature on alkaline 
iron plating baths is relatively meager. Two patents 
describe the reduction of iron oxide to form spongy 
or powdered iron as a source of pure iron for chemical 
use. This process would be unsuitable for practical 
electrodeposition. Two other patents’ describe the 
use of hot slimes of ferric oxide and caustic soda, and 
a fifth patent® describes the use of a potassium ferro- 
cyanide solution from which a thin film of tron was 
claimed to have been deposited in from 2 to 4 hours 
It is doubtful whether iron can be deposited from 


ferrocyanide solutions. 
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The steadily increasing number of chemical com- 
pounds available for complexing or sequestering metals 
and the increased knowledge of their use make it pos- 
sible that many new and better plating baths might 
be developed with their use. 

The problem is one of reducing the ferric iron con- 
centration of the solution to such a level that the solu- 
bility product of ferric hydroxide is not exceeded in 
the alkaline solution used, while at the same time 
there is a sufficiently high ferric ion concentration to 
allow reduction of the ion to the metallic state, Cy- 
anide solutions for example meet the first requirement 
but do not meet the second requirement. Of the com- 
plexing or sequestering agents available, it was de- 
cided to investigate first’ triethanolamine (called 
TEA) and the sodium salts of ethylenediamine tetra- 
acetic acid (called EDTA) or mixtures of the two. 
The chelating and complexing agents considered in this 
study are salts of ethylenediamine tetra-acetic acid 
and triethanolamine. It is possible that other com- 
plexing agents for iron, such as gluconates and sac- 
charates may be suitable. 


IX PERIMENTAL 
Kquipment 

The equipment used in this investigation was the 
usual equipment found in the electrochemical labora- 
tory. The current was supplied by a selenium rectifier 
and the anodes used were of iron enclosed in “Orlon”’ 
anode bags. Buffed copper was used as the cathode, 
Current efficiency tests were carried out in a one liter 
beaker with two electrodes at the sides of the beak- 
er and one electrode in the center. Current efficiency 
was calculated from the weight gain of the cathode 
during plating. 

The Hall Cell was used to determine the effect of 
current density on the plate. The Hull Cell used was 
modified to allow for circulation of the electrolyte by 
putting a baffled inlet in the center of the bottom of 
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TABLE I. 
PLEXED 
AGENT 


AMOUNTS OF IRON COM- 
PER GRAM OF CHELATING 
AT VARIOUS IRON CONCEN- 
TRATIONS 





Grams 
of Iron 
per Gram 
of Com- 
plexing 
Agent 


Molar 
Ratio 


lron 
Conc. 


g/l 
~ 


Complexing 
Agents 


| 0.086 
8.9 0.083 
9 4 0.075 
9 | 0.071 











*tetra sodium salt, ethylenediamine tetra-acetic acid 
Ttriethanolamine hydrochloride 


{triethanolamine 


the cell and a trough behind the anode as an outlet. 
The electrolyte was pumped through the cell using a 
small centrifugal pump. 

The Haring Cell was used initially for throwing 
power determinations but was discontinued when it 
was found that the current efliciency changed rapidly 
with change in temperature. The temperature change 
in the small compartment of the cell was from 84°-160 
F, whereas the temperature change in the large com- 
to 100° F. 


differences in temperatures, any efliciencies calculated 


partment was from 84 As a result of these 
with the Haring Cell would be greatly in error. These 
temperature differences may have been responsible for 
many discrepancies reported in the literature on throw- 
ing power measurements based on the Haring Cell 
when the cathode efficiencies of such solutions varied 
greatly with temperature. 


TABLE LL RESULTS 


Solutions 

Since it had been decided to first investigate solu- 
tions in which a mixture of triethanolamine and salts 
of EDTA were used as the complexing agents. It was 
necessary to determine the ratio of chelating agent 
to iron necessary to make up a solution free of pre- 
cipitate. To determine the amount of iron which is 
chelated by one gram of chelating agent, a solution of 
triethanolamine hydrochloride and the tetrasodium salt 
of ethylenediamine tetra-acetic acid was titrated with a 
saturated solution of ferrous sulfate until a precipitate 
was formed. The ferrous salt was used in this test be- 
cause in the beginning of the experiments it was be- 
lieved that the iron was present in the solution in the 
ferrous state. However, later tests indicated that the 
iron Was present almost entirely in the ferric state and 
iron can be more readily added to the solution by 
adding it in the ferric rather than in the ferrous state. 
In making the solutions used in plating, it was found 
that solutions with higher iron concentrations required 
a higher ratio of chelating agent to iron to keep the 
Suffi- 


cient chelating agent was added in each case to bring 


iron from precipitating at the pH used (11.5). 


this precipitate into solution, 
The amounts of iron chelated per gram of chelating 
agent at 


Table I. 


various iron concentrations are shown in 


RESULTS 


The initial plating experiments were done with solu- 
tions containing a mixture of the tetra sodium salt of 
tri- 
Tri- 


ethanolamine hydrochloride is a white solid and was 


ethylenediamine tetra-acetic acid, with either 


ethanolamine or triethanolamine hydrochloride. 
used in many cases in preference to triethanolamine 
because the latter is a hygroscopic, viscous liquid much 
more difficult to handle. The chloride ion has little 
or no function in solution with the possible exception 


fit LL CELL TESTS 





Complexing 

Agent" Cone. 
109 
125 
125 


182 


Ss FTF 


. 


182 
130 


ws 


8 amp 
8 amp, pH 6.5 
3 amp, pH 6.5 


, = = ~ . ~ -“ ~ . 
Pn al a le ll le ll 


188 r 





lron Cone. 


Bright Range 
(amp, ft 


‘Temperature 
Degrees Fahr. 


3 


l 80 1.7 
| 80 1.7 
l 80 | 
| 85 
| 149 
| 86 
| 
l 
| 
| 
| 


to 20.2 
to 110 

5 to LIT 

25 to end 

25 to end 

19 to end 

32 to end 
Black coating 
Dull black powder 
90 to 105 

39 to 127 


75 75 HW TF 


* 


148 
90) 
9) 
90) 
90) 


3 


. 


Te Te 








*EDTA = 
rEA = 
tExcept 


tetra sodium salt, ethylenediamine tetra-acetic 
triethanolamine 


acid 


as noted all Hull Cell tests were run at 3 amperes for 10 


minutes, 
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TABLE TIE. RESULTS OF 


CURRENT EFFICIENCY TESTS AT FIXED TEMPERATURE 








Iron Cone. 


Cathode 
ifliciency 
Per Cent 


Current 
Density 
amps [t® 


Temp. 
Fahr. 


29 85 
111 85 


29 85 








*tetra sodium salt, ethylenediamine tetra-acetic acid 


triethanolamine 


of increasing the anode corrosion to a slight degree. 
ixperiments were run at a pH of 11.5 which was the 
final pH when the chelating agent was titrated with 
iron. Additional experiments were conducted using 
only the tetra sodium salt of ethylenediamine-tetra 
acetic acid as the chelating agent and these were run 
at pHs around 5. The results of Hull Cell testson these 
solutions are shown in Table II. 

Bright plates over the widest current density range 
were obtained from solutions using EDTA and TEA 
as the complexing agents. However, the current efli- 
ciencies were very low. The results of the current 


efliciency tests are shown in Table III. 


Current Efficiency 

In view of the low current efficiencies, a number of 
current efficiency tests were run with different solution 
compositions and at various current densities and tem- 
peratures to determine whether changes in any of the 
several variables would change the current efficiency. 
The results of these tests are shown in Table IV. 

An increase in the chelating agent increases the cur- 
rent efficiency (examples 11 and 12). An increase in 
the iron concentration with the corresponding increase 


TABLE IV. RESULTS OF CURRENT 


CONCENTRATION; CURRENT 


EFFICIENCY 


in chelating agent concentration (examples 14, 15 and 
17) results in a decrease in the current efficiency. An 
increase in the NaOH concentration along with the 
increase in iron and chelating agent concentration 
again causes an increase in the current efficiency 
(14 and 16). 

Solutions containing 25 g/l of iron were very viscous 
and so close to the saturation point that everything 
which came in contact with the solution was covered 
It was decided, therefore, that 20 g/] 
of iron was just about the maximum iron concentra- 


with crystals. 


tion for a commercial plating solution of this type. 
Since the solution containing 20 g/l iron, 132 g/l 
EDTA and 154 g/l TEA produced the highest current 
efficiency of all solutions tested, this solution was used 
to determine the effect of NaOH concentration, plat- 
ing temperature, and current density on current effi- 
The optimum NaOH con- 
centration (100 g/l) as determined in the initial set of 


ciency over a wide range. 


experiments was used to determine the best operating 
NaOH 


temperatures up to 180° F (82° C) were used to deter- 


temperature. The same concentration and 


mine the effect of current density. It was not consid- 


ered advisable to use temperatures above 180° F 


TESTS WITH VARYING 
DENSITY, TEMPERATURE 





Cathode 


| A* TEAT NaOH 


“pT CE: 
iNA g/l g/l g || 


amp /ft? 


Description 
of Plate 


Efficiency 
per cent 


Temp. 


ahr 


99 116 30 100 5 1.8 
99 116 60 100 5 3.6 
66 aa 60 100 é 2.9 


66 77 60 100 23.0 


Bright 
Bright 
Bright 
Bright with matte 
1/8” around edge 
Matte 
Bright with milky 
haze over surface 


Matte 


66 77 60 10 5 36.4 
60) 10 28.4 


120 0 53.0 


60 10) 28.4 sright with milky 


haze over surface 











*tetra sodium salt, ethylenediamine tetra-acetic acid 


ttriethanolamine 
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CURRENT EFFICIENCY PERCENT 








20 40 60 60 100 120 40 160 180 200 220 240 
NaOH CONC. G/L 


hig. 1. Current Efficiency vs NaOH Concentration. 

fron, 20 q/l; triethanolamine, 154 q/l; letra sodium 

salt ethylenediamine ltetra-acelic acid, 132 g/l; cur- 

rent densily, 40 amp/f?; lemperature, 158° Fahr; 
lime, 10 minutes 


(82” ¢ 


encountered with materials of construction at tem- 


because of the difficulties which might be 


peratures above this, 

The results of these tests are shown in Figs. 1, 2 
and 3. It will be seen from Fig. 1 that the current effi- 
ciency varies greatly with the NaOH concentration. 
It rises steadily up to 100 g/l of NaOH. Further addi- 
tions cause no increase in cathode efficiency. From 
Fig. 2, it can be seen that temperature has the most 
profound effect on cathode current efficiency of any 
variable investigated. At temperatures below 120° F 


oe 
°o 


8 


- 
io] 


CURRENT EFFICIENCY PERCENT 
Ls) a. 
° S 








120 140 160 180 200 220 
TEMPERATURE °F 


Fig. 2. Current Efficiency vs Temperature. lron, 

20 q/l; triethanolamine, 154 q/l; letra sodium sall 

ethylenediamine tetra-acelic acid, 132 g/l; cur- 
rent densily 40 amp ff; lime, 10 minutes 


(49° C) the cathode efficiencies are less than 10 per 
cent. Above 120° F (49° C) the cathode efficiency in- 
creases regularly with temperature, reaching 75 per 
cent at 180° F (82° C), 
the effects of temperature on the cathode efficiencies 


This is somewhat similar to 


of alkaline tin plating solutions. In Fig. 3 it can be 
seen that cathode efficiency vs. current density goes 
through a maximum. Fortunately the maximum cath- 
ode efficiency is obtained at a practical current 
density, namely, 20 amp/ft®. 


The best plating conditions with respect to current 


efficiency as determined by these tests are as follows: 


Fe content of bath... 20 «/I 
NaOH concentration. LOO g /| 
Temperature. 130° F (82°C 


Current density. . . 20 amp /ft” 


However, it must be noted that even though the cur- 
rent efficiency drops off as current density is increased 
above 20 amp/ft®, it does not decrease as rapidly as 
the number of coulombs passed is increased. Hence 
the rate of deposition of iron continues to increase as 
the current density is raised. 

The next variable to be investigated was the effect 
of changing the ratio of EDTA and TEA in the bath. 
As shown in Table I], solutions containing only EDTA 
as the chelating agent did not produce satisfactory re- 
sults. An attempt to make up a solution using only 
TEA as the complexing agent was unsuccessful as a 
heavy precipitate formed after adding about 2 g/I of 
ion. This was true even when 115 g/l NaoCO, was 
added to keep the pH from dropping as the ferrous 
sulfate was added. It was later discovered that solu- 


CURRENT EFFICIENCY PERCENT 
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CURRENT DENSITY AmP/sSO FT 





Fig. 3. Current Efficiency vs Current Den- 

silty. Tron, 20 g/l; triethanolamine, 154 q 1; 

letra sodium salt ethylenediamine lelra-acelii 

acid, 132 g/l; lemperature, 180° Fahr; lime, 
10 minutes 
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tions could be made using only TEA as the complex- 
ing agent if ferric salts were used rather than ferrous 
sulfate. However, when these solutions were used for 
plating, the cathode became covered with a green 
precipitate. This precipitate is probably a basic fer- 
rous salt. 


The solutions described in Table V were made up 


narrow range of current efficiencies obtained with the 


and used for current efficiency determinations. 


wide variation in chelating agent variation, as shown 
in Table V, 


spect to chelating agent to iron ratio are ease of pre- 


indicate that the limiting factors with re- 


paring of solution and the stability of the solution in 
use. The concentration of chelating agents used in the 
previous tests was 154 ¢/l of TEA and 132 g/l EDTA, 
Solutions containing an excess of either of these agents 
were easier to make up in that the total quantity of 
iron could be added without additions of NaOH while 
those solutions containing less than the above-men- 
tioned concentration required that the iron and NaOH 
be added alternately in small portions to prevent the 
formation of a dense precipitate. In use, those solu- 
tions which contained less than the usual concentra- 
tion of either of the complexing agents became filled 
with sludge while the other solutions did not. 


Cathode 


The tests made with the Hull Cell showed that these 
solutions were capable of producing a bright plate 
over a very wide current density range. Subsequent 
tests on a number of small buffed copper and brass 
articles showed that the iron plate reproduced the 
brightness of the buffed piece before plating and the 
finished article was a deep silver color. Those coat- 
ings which were not bright were gray in color and 
milky to matte in appearance. An investigation into 
the conditions under which plating was done showed 
that the bright coatings produced were all produced at 
low current efficiency. To determine if this brightness 
were a function of current efficiency or of thickness of 
coating, thin coatings were produced at high current 
efficiency and thin and heavy coatings were produced 
Table VI shows that the 
brightness is a function of thickness rather than cur- 
rent efficiency. 


at low current efficiency. 


TABLE VI. RESULTS 


TABLE V. RESULTS OF CURRENT 
EFFICIENCY TESTS WITH VARIATION 
OF COMPLEXING AGENT CONCEN- 
TRATION 





Cathode 
EDTAT tionof | Current 

TEA* tNa Surface Efficiency 
g/l g per cent 


Condi- 


198 

06 
132 
132 
132 


Matte 
Matte 
Matte 
Matte 
Matte 


68 
75 
ple 


71 


66 


—-) a a 


waive 


to 











Fe, 20 g/l; NaOH, 


100 g/l; Temp. 180° 
C. D. 40 amp/ft 


*triethanolamine 
tletra sodium salt, ethylenediamine tetra-acetic acid 


Throwing Power 

Due to the wide changes in cathode efficiency with 
temperature, determination of throwing power in the 
Haring Cell was impractical. Therefore, practical tests 
were made to indicate the throwing power of the solu- 
tion. It appears to be considerably greater than the 
throwing power obtained from acid iron plating solu- 
tions. Irregularly shaped objects were plated in deep 


recesses, 


Anode 
The anode reaction was the next item investigated. 
The anode bags were removed from the anode and the 
~ 
position of the anode and the cathode reversed so that 
there was one anode between two cathodes. 
solution 20 and plating for 4.5 hours, the anode effi- 


Using 


ciency as determined by weight loss was 3 per cent. 
This low anode efficiency was confirmed by titrating 
the solution for iron before and after electrolysis. So- 
lution 20 with 


the addition of 22 g/l of potassium 
chloride showed an anode current efficiency of 1 per 
cent after plating for 4 hours under the same condi- 
tions. Several additional runs with solution 20 showed 


no anode weight loss on plating. On one run where 


OF BRIGHTNESS 





Cathode 
Current 
Density 
amp. ft 


Pemperature 


Kahr 
10 t 
10 $2 

| 


10 


16 10 
Yt) 90) 
80 0.5 





Current Efficiency 


Cathode Weight of 


Co ating 
per cent g 


Condition of 
Coating 


1 (). 0237 
3 0.1422 
0.0305 


Bright 
Milky 
Bright 





Solution used: No. 22; Fe, 20 ¢/l; NaOH, 100 g/l; TEA, 231 
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g/!: EDTA 4Na, 132 g/l 





triethanolamine hydrochloride was used in place of 
triethanolamine and on a second run where hydro- 
chloric acid was added to solution 20, there was con- 
siderable anode weight loss. However, the anodes were 
covered with a heavy green slime which did not go 
into solution. The addition of hydrogen peroxide to 
the green slime turned it red, after which it went into 
solution upon use of a great deal of stirring. 


Replenishing the Solution 

In view of the low anode current efficiencies, it was 
attempted to raise the iron concentrations of the bath 
after plating through the use of either ferrous hydroxide 
or ferrous carbonate. These two compounds were 
chosen because their use would not necessitate an 
elaborate method for the removal of undesirable anion 
buildup. The attempt to dissolve ferrous hydroxide 
in the bath was unsuccessful. However, considerable 
ferrous carbonate was dissolved in the bath after 
plating. 

It was possible to raise the iron concentration of a 
depleted bath up to 66 per cent of the original iron 
concentration by adding the ferrous carbonate, heat- 
ing the bath and then filtering it. A 300 ce bath con- 
taining originally 6 g of iron was used for 3 hours after 
which time 4.47 g of iron had been plated out. The 
iron concentration in this bath was then raised with 
ferrous carbonate as described above, after which 2.14 
g of iron were plated from the bath under the same 
conditions for three hours, 

Using 300 ce of solution 20, 0.5 g of iron was plated 


g 
from the bath. After plating, a solution containing 


0.5 g of iron as ferric chloride, dissolved in about 25 
ce of water, was added to the bath. It went into solu- 
tion easily. After this addition, an additional 2.7 
iron was plated from the same 300 cc of solution. (This 
is 45 per cent of 


g ol 
the iron content of the bath.) 
2.7 g of iron as ferric chloride were then dissolved in 
50 cc of water and added to the bath with constant 
stirring. The entire quantity went into solution. Mix- 
tures of ferric sulfate and triethanolamine and ferric 
chloride and triethanolamine were also used success- 
fully in replenishing the iron in a bath which had been 
used for plating. 


_ 
‘ 


Oxidation Stale of Iron in Bath 


Samples of two different batches of solution 20 were 
titrated with titanium trichloride for ferric ion as 
recommended by Dr. Earl J. Serfass. Other samples 
from these same solutions were first oxidized with 
bromine water and then titrated for total iron. The 
results of these tests showed that better than 95 per 
cent of the iron is present as trivalent iron. The oxida- 
tion state of the iron in this bath is further illustrated 
by the fact that no special precautions were taken at 
any time with regard to the oxidation state of the 
bath. A solution of the type described bas been in suc- 
cessful plant operation for over a year. 
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DISCI 


Mr. Monron Scuwartz (Surface Alloys Engineer- 
ing Corp., Los Angeles, Calif.): Have you had a chance 
to investigate the physical properties of the deposits, 
such as microstructure and brittleness? 

Dn. Linrornp: No, we have not made a physical ex- 
amination of the deposit. Mr. Foley, do you have any 
more recent information on that? 

Mr. Fotey: No, we did some strain tests on it, but 
nothing conclusive was obtained. 

Mar. Scuwarntz: Were the deposits more brittle than 
those obtained from the acid bath? 

Dn. Linrornp: We have not made any physical tests, 
but I would not expect them to be more brittle. 

Mr. EK. B. Sauspestre (Sylvania Electric Products, 
Flushing, N. Y. 
perature effect? 

Da. Linrorp 


To what do you ascribe the tem- 


We have not measured instability 
constants of these complexes; however, | strongly sus- 
pect that the temperature effect is due to the change 
in the instability constants. In other words, | believe 
that at the higher temperatures we have a much higher 
iron ion concentration, than at the lower temperatures. 

Now, that is only a presumption on my part. We 
have made no measurements, 


SSION 


Mr. Saupestre: If amount and ratio of complex- 
ing agents does not affect current efliciency, to what 
do you ascribe the low current efficiency? What is 
the limiting step? 

Dr. Linrorp: In the first place, these organic com- 
plexing agents form the complexes very slowly. — | 
pointed out earlier that we go from ferric to ferrous 
to iron, and not directly from ferric to iron, therefore 
if you have a sufficient amount of ethylenediamine 
tetra acetate present to prevent the ferrous hydroxide 
or basic ferrous salts from precipitating, then you can 
do a satisfactory job of plating. 

However, if conditions were such that the complex 
forms rapidly and you would have in effect, no ferrous 
ions present, then you would get a very low current 
efficiency. However, I believe that equilibrium is slow 


enough to mask the effect of concentration of that 


complexing agent. 

Mr. W. A. 
Kearny, N. 
deposit thus far obtained? 

Dr. Linrorp: Mr. Foley, do you have a figure on 
that? 

Mr. Fotry: About 0.002 inch. 


Gricat (Western Electric Company, 
J.): What is the maximum thickness of 
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Mir. Cuarntes A. Forses (Standard Steel Spring 
Company, Coraopolis, Pa.): Can a Beckman Spectro- 
photometer be used for analysis of the complexing 
agent) 

Dr. Linrornp: Not to my knowledge. 

Mar. J. D. Farrparran (RCA Victor, Montreal, Can- 
ada): Can iron plating be oxidized to the conventional 
black color in the regular manner? 

Dr. Lrnrorp: Yes, that is the current one and only 
application. 

Mr. Lioyp O. Gitpertr (Rock Island Arsenal, Rock 
Island, Il. 


optimum 


Dr. Linford, will you please repeat the 


bath concentrations and = conditions of 
operation. 
Dr. Linrorp: Actually, the optimum bath concen- 


tration is as follows: 


Fe content of bath. 


Complexing agent 


20 g/I 
54 g/l TE 
132 g/l ED’ 
100 g/l 
180° F 
20 amp/ft? 


A; 
rA 
NaOH concentration. 
Temperature. 
Current density 


In 
order to save time, I just heard from Mr. Foley that 
0.002 inch will not necessarily be smooth. 1 think that 
will answer that. 


Mr. Futrorta: There was another question. 


Metal Plating by 


Although the application of thin foils of gold and 
silver to articles of copper and bronze was known to 
the ancients, as many museum specimens testify, it 
was only a few years ago that it was discovered that 
the Egyptians knew how to deposit a film of antimony 
on copper by chemical methods. It came about in the 
cleaning of an ewer and a basin of the fifth or sixth 
dynasty (about 2500 to 2000 B.C.) belonging to the 
Egyptian Department of the Metropolitan Museum of 
Art. During the cleaning operation a white, silvery 
plating was found on the surface of both the ewer and 
the basin and, on careful analysis, also found present 
The as- 
sumption that the antimony might have been applied 
by a fire process was soon dispelled and the presence 


in this coating was a small amount of iron. 


After numerous trials, start- 
ing with those chemicals available to the Egyptians 


of the iron gave a clue. 


five thousand years ago, it was possible to reproduce 
this antimony plate on copper by either of the follow- 
ing two methods: Method 1 used 20 grams of “‘na- 
tron’, | gram of antimony sulfide, and 100 cc of water. 


*Excerpt from the article, “Chemistry and Art’, by Dr. C. G. Fink. 


Mr. Sranvey J. Kuma (Sperry Gyroscope Com- 
pany, Great Neck, Long Island, N. Y.): Have you 
conducted any tests with regard to electroforming iron 
to a 0.062 inch thickness from any of the alkaline 
baths? 

Dr. Linrorp: No. 

Mr. Ricnarp C. Barrerr (Barrett Chemical Prod- 
ucts Company, Shelton, Conn.): What effect has an- 
nealing on the deposit? 

Dr. Linrorp: We have not annealed any samples. 
I might reiterate one statement made earlier, that we 
have not considered this bath in the development 
stage, purely in the research stage. We have not cov- 
ered all of the angles. 

I have one more thought to throw out—-you might 
have wondered, since the bath development has not 
started yet, why we even bother to report. We thought 
by getting something into print on compounds of this 
nature, we could stir interest—that’s the 
way you get interested in something new in this busi- 


up more 
ness—-somebody starts reporting on it and others begin 
to work on it and it is with that idea in mind that we 
are reporting the results. 

Mr. Eric G. Sampson, Jr. (Chautauqua Plating 
Company, Falconer, N. Y.): What effect would cur- 
rent reversal have on brightness of deposits? 

Dr. Linrorp: I have no data on which an opinion 
could be based. 


the Kgyptians’ 


The natron was artificially made according to an 
average of the analyses given by Lucas. The solution 
of natron and antimony sulfide was brought to boiling 
and pieces of bright copper were immersed in it. With- 
in a short time, a silvery coating was deposited on the 
copper. 
buff. The reaction is probably due to interaction be- 
tween metallic copper and sodium thioantimonite. The 
plate is relatively hard; evidence of this is shown also 
in the fact that the antimony bottoms of the ewer and 
basin had not worn off during the life of the articles 
before they were buried in a tomb thousands of years 


This deposit took a good polish on a cotton 


ago, and both articles showed much wear, so that they 
were evidently not new when put into the grave where 
they were found. 

The second chemical method of applying the anti- 
mony coat which the Egyptians may have used was 
as follows: One liter of vinegar, 200 grams of sodium 
chloride and 5 grams of antimony oxide. The copper 
articles held in contact with iron, when immersed in 
the bath, acquired a beautiful coating of antimony. 


Reprinted through the courtesy of the American Chemical 


Society which published the material in its publication, Industrial and Engineering Chemistry, in February, 1934. 
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Convention Echoes II 


Due Soctan Program 
In keeping with a time-honored tradi- 
tion, the International Fellowship Club 
Open House was once more a high spot 
of the Convention. The sponsors of the 
affair, the Metal Finishing Suppliers’ As- 
sociation are to be highly commended 
for the rousing success of this hospitality 
function. An extra helping of enjoyment 
was measured out to the lucky winners 
of $25 Defense Bonds at the Open House 
Kk. M. Siewart of Wichita, Kans.; Ethel 
Cherry of Huntington Woods, Mich.; H 
C. Holbert of Syracuse, New York, and 
Frank Tirendi of New Haven, Conn 
That pleasantly anticipated cruise 
aboard the “Delaware Belle’ down the 
Delaware River was favored with excel- 
lent sailing weather A more enjoyable 
and relaxing afternoon would be most dif- 
ficult to find. Activities aboard the vessel 
found the ladies busily occupied with 
their prize-laden Plato Party, the men 
leisurely strolling across the decks and 
the children enjoying the ice cream and 
cake portion of the catered luncheon 
Some of the veteran sea voyagers were 
seen getting their fill of sunshine while 
others relaxed in cushioned comfort 
About 75 golfing Conventioneers made 
the rounds of the perfectly conditioned 
course of the Merion Golf Club. Walking 
off with the prizes of this M.F.S.A 
sponsored event were the following 
George Zurenda, Industrial Service Cor 
poration, Elmira, N. Y., winner of the 
tiophy with a low gross seore of 78; Ed 
Mahar, Atlas Powder Company, Stam- 
ford, with a low net of 66, winner of a 
golf bag; Bill Sweet of General Electric, 
Syracuse, N. ¥ winner of a turf seat 
with a low net of 71. Matching this last 
seore brought Bill Koss, Wagner Broth- 
ers, Detroit, a Home Golf practice set; 
and low net scores of 72 found Bert Ames, 
Maas and Waldstein and Jim Mueller, 
Plating Institute, picking off the prizes 
of a cashmere sweater and a windbreaker. 
No convention would be complete with- 
out the final social function, the Banquet 
The Philadelphia Banquet lived up to 
the previously established high standard 
In addition to the food, 
there was an unusually fetching revue in 
which several of the A. ELS 


revealed, for the first time, their remark 


for good eating 
members 


able agility in a novel bit of choreography 
Outstanding for their unrehearsed demon 
stration of ballet were: M. B. Diggin, 
Phil Ritzenthaler, Art Pierdon, Art  P. 
Logozzo, Bill Trusdell, Jim Weaver, Bert 
Kirchoflf, George Long, Bill Marcovitch, 
Joe Eisele, Burt Daw, Manson Glover, 
Herb Head, George Schore, Brooks Ricca, 
Tom Morgan, and Ed Zurbach, 

Among the various prize awards made 
during the week were those of a pair of 
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wrist watches, courtesy of J. J. Siefen 
Company, to Mr. and Mrs. J. H. Farmer 
of Saginaw, Mich.; a tape recorder to 
Chicago Branch Secretary Paul Glab; a 
three-piece silver service to Mrs. Florence 
Morgan of Philadelphia, and a deep fat 
fryer to Mrs. William Blum; these last 
prizes through the courtesy of Hanson- 
Van Winkle-Munning Company 


Fae Business Session 

The final business session of the 40th 
Annual Convention began with a roll call 
of the Past 
Those answering this roll call were: E. 
J. Musick, H. A. Gilbertson, T. F. Slat 
tery, E. Steen Thompson, F. Fulforth, 
kK. T. Candee, G. Wagner, K. M. Hus- 
ton, S. S. Johnston, A. W. Logozzo and 


W. J. Neill 


Presidents in attendance. 


Appointments and Awards 

Appointments to the Research Com- 
Borchert, 
kk. Parker and KR. J. Racine drawing the 


mittee were announced, with L 
assignments. Dr. KE. J. Serfass is now 
Research Committee Chairman, replac- 
ing Dr. Price. L. Borchert assumes the 
duties of Vice-Chairman, Research, re- 
placing Dr. Serfass. RK. Ledford assumes 
the duties of Vice-Chairman, Finance, 
replacing Clyde Kelly. 

L. Diveley, F. Fulforth and D. Gray 
were announced as new appointees to the 
Editorial Board of the staff of PLatinG 

Dr. RK. A. Schaefer presented a report 
on behalf of the Membership Committee 
and noted that Society membership had 
passed the 6,000 mark by the end of the 
fiscal year. Awards were made to those 
Branches whose membership had increased 
Angelo Amatore ac- 
cepted the award for the New York 


Branch, winner in the first group; Manuel 


the largest amount 


Ben accepted the award for the Saginaw 
Val‘+y Branch, winner in the second group; 
and Joseph Sterling accepted the award 
for the Louisville Branch, winner in the 
third group 

Branch Exhibits Awards was the next 
item of business. Judges George Schore 
of the New York Branch, Phil Ritzen- 
thaler of the Milwaukee Branch and Lee 
Australia 
Branch selected the Columbus Branch as 


Merriman of the Sydney, 
winner in this competition with the run- 
ner-up spot being taken by Boston.  in- 
dividual exhibits awards were made to 
Bell and 
Blount and to Belmont Casket Company 


Howell Company, to Ezra 


on a first, second and third basis, respec- 


tively. 


Resolutions 

A resolution to amend the Constitu- 
tion and By-Laws of the Society for 
greater freedom in election of delegates 


and for clarifying requirements for rep- 
resentation at meetings of the Supreme 
Society was approved. The resolution: 

Wuenreas: the desirability of holding In- 
terim Meetings for the purpose of hear- 
ing reports and proposals when it shall 
appear to be for the good of the Society 
is now recognized in our By-Laws (Arti- 
cle VI, Section 9) and 

Wuenreas: it is also of advantage that 
Delegates who sit in Annual Meeting be 
those who have had the benefit of hearing 
Interim Meeting reports and proposals 
and discussions related thereto; and 

Wuenreas: under the present provisions 
of the Constitution newly elected Dele- 
gates may not be accredited in time to 
permit this desirable end; be it therefore 

ResoLveb: that the following revisions 
be made in the Constitutions and By-Laws 
of the Society: 

Constitution: Part I, Article I, See- 
tion 1. 

Organization. Krom the end of the first 
sentence strike out the words: “in An- 
nual Meeting”. 

By-Laws: Part I, Article ILL, Section 2 

Credentials Committee; Strike out the 
section and substitute the following: The 
Credentials Committee shall be empow 
ered to accept at any time the credentials 
of duly elected Delegates, subject to re- 
view by the Supreme Society in Annual 
or Special Meeting (but not in Interim 
Meeting). In preparation for each An- 
nual or Special Meeting it shall consider 
all credentials and proxies of Delegates 
and shall present its findings for action 
by the Meeting 

By-Laws: Part I, Article VI, Section 3 

A/fernates; At the end of the Section 
add the following sentence: A’ Branch 
may cast a number of votes equal to the 
number of its duly accredited Delegates 
provided that it has one such Delegate 
(or accredited Alternate) present on the 
floor 

By-Laws: Part Il, Article VIL, See- 
tion 1. 

Delegates; At the end of the first sen- 
tence strike out: “at least one month be- 
fore the Annual Meeting” and substitute: 
“by such procedure as the Branch may 
At the end of the first para- 
graph strike out: “not later than the fif- 


establish”. 


teenth day of May” and substitute: “at 
least’ fifteen days prior to the Annual 
Meeting or to a Special Meeting which 
the said Delegates are to be accredited. 
Delegates shall serve until their succes- 
sors are duly elected and accredited’’. 
Strike out the second paragraph, of which 
such parts as properly relate to Branches 
are covered elsewhere and the rest in 
Part L. 

A resolution pertaining to the proposal 
to amend the constitution for greater free- 
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dom in selection of convention dates was 
approved by the Delegates. The resolu- 
tion as adopted: 

Wuereas: The Constitution of the So- 
ciety now designates for the Annual Con- 
vention the four warmest months of the 
year; and 

Wuenreas: these months are in certain 
cities otherwise eligible and well equipped 
for the entertainment of the Convention 
so extreme in heat that for humanitarian 
reasons they are barred from considera- 
tion; be it therefore 

RESOLVED: that, to relieve the entailed 
hardship and to make possible when it 
may seem desirable the holding of the 
Convention in these cities, 
the Constitution of the Society, Part I, 
Article VI, Section 1, be amended as 
follows: 

Strike out the second sentence and sub- 
stitute: ‘““The Annual Meeting and Con- 
vention shall be held on dates agreed upon 
by the Executive Board and the Branch 
designated to entertain the Convention, 
hereinafter called the Host Branch”. 

A resolution relating to an A. E.S 
Bronze Medal was also approved by the 
assembled Delegates. The resolution: 

Wuereas: The Grand Rapids Branch 
has realized the desirability of recogniz- 
ing the writer of the third best’ paper 
printed in Society publications during the 
fiscal year by awarding him an A. E.5 
Bronze Medal and, 

Wuereas: The Grand Rapids Branch 
has appropriated the necessary funds 
from its Branch treasury to pay for the 
striking of the bronze medals and for the 
annually recurring engraving charge, 

Be Iv Resoivep: 

(1) That paragraph 2 (c) in our Consti- 


tution and By-Laws Appendix under Pa- 


per Awards dealing with “A Certificate of 


Honorable Mention ” be deleted and 
replaced by the following: 

(c) The A. E.S. Bronze Medal with an 

award of $15.00 for the third best pa- 

per printed in Society publications dur- 
ing the fiscal year. 

2) That the Supreme Society extends 
to the Grand Rapids Branch its hearty 
thanks for its generous, thoughtful action 

Dr. Swift then presented his budget re- 
port which was accepted as read on motion 

An announcement of the resignation of 
Dr. D. G. Foulke as Executive Secretary 
was made 

A resolution on the subject of publica- 
tion format changes was adopted. The 
resolution 

Wuereas: the Editorial Board and the 
Executive Board contemplate a substan- 
tial change in policy relating to the pub- 
lications of the Society: and 

Wuereas: these groups desire the guid- 
ance of the Supreme Society in this im- 
portant step; therefore be it 

Reso_vep: that this Annual Meeting 
endorses the following Publications pol- 
icy: that 


(1) all technical papers presented to 
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the Society, including those presented 
during Annual Convention, be published 
in PLATING, 

(2) all papers presented in Annual Con- 
vention be published, with discussion, as 
soon thereafter as possible 

(3) the annual Proceedings be enlarged 
to include not only Convention papers 
but also all technical papers published in 
the official Journal 

The resolution pertaining to a broaden- 
ing of the base of the Society’s operation 
was also approved, The resolution: 

Wuereas: the Interim Meeting at Co- 
lumbus, through the analysis by Leonard 
Weeg of Rockford Branch and the ex- 
tended discussion that followed, brought 
out clearly the opportunities for enlarge- 
ment of the membership and usefulness 
of the Society within its object as set 
forth in the Constitution by increased at- 
tention to arts and sciences related to 
electroplating; be it therefore 

Reso_vep: that this Annual Meeting 
recommends to the Editorial Board and 


others concerned an exploration of suit- 


able means for the accomplishment of 


such expansion, 

The delegates of the Baltimore-Wash- 
ington Branch, having submitted to the 
Supreme Society by mail both a resolu- 
tion designed to express the thinking of 
the Supreme Society relative to the recent 
dismissal of Dr. Allen V. Astin, Director 
of the National Bureau of Standards, and 
supporting material, including a copy of 
a pending bill H.R.5043, submitted the 
following resolution revision for consid- 
eration and action. ‘The revised form, 
published below, was approved. 

Wuereas: The American Electroplaters’ 
Society, as a result of many years of 
pleasant and helpful association, holds our 
National Bureau of Standards in high 
esteem, and, 

Wuereas: The American Electroplaters’ 
Society and the plating and finishing in- 
dustry as a whole appreciates sincerely 
the many fine, truly scientific papers 


which are the fruit of devoted, pains- 


taking work on the part of Bureau of 


Standards personnel, 

Be Ir Resoivep: That the American 
Klectroplaters’ Society deplores the un 
fortunate reflection on the integrity of 
both the director of the Bureau of Stand- 


ards and the Bureau of Standards staff 


of scientists contained in the unwar- 
ranted dismissal and subsequent clouded 
reinstatement of Dr. Allen \ 


urges not only that the results of a thor- 


Astin, and 


ough impartial investigation be made pub 
lic as soon as possible, but also to mini 
mize the possibility in the future of simi- 
lar actions, so devastating with regard to 
personnel morale and Bureau prestige. 

(It is proposed, assuming that this reso- 
lution is adopted by the Supreme Society 
assembled in regular Annual Meeting, that: 

(1) A copy will be sent to the President 
of the United States by the President of 


the American Electroplaters’ Society. 


(2 


A copy will be sent to each delegate 
for his information and possible action. 

(3) A sufficient number of copies will be 
sent to each Branch Secretary for distri- 
bution to appropriate Representatives 
and Senators with a suitable covering 
letter 

(4) This action be made known to our 
members through publication in an early 
issue of PLATING. 

(5) This action be made known to the 
general public by means of a news release 
to the press, trade journals and other 
Technical Societies. ) 

A communication was acknowledged 
from the Toronto Branch in which the 
group requested Society consideration of 
the Royal York Hotel in Toronto as the 
site of the next Interim Meeting. 

Mr. R. J. Wooley of the Los Angeles 
Branch made known a letter from the 
Adelaide Branch in which they expressed 
fears of a membership loss of as high as 
50 per cent because of the one dollar 
dues increase. The unfavorable monetary 
exchange rates between the U. S. and 
Australia work to the disadvantage of the 
members in the latter country. 

Also adopted was a resolution presented 
by the Boston Branch expressing wishes 
for the speedy recovery of Founder Mem- 
ber George B. Hogaboom who was sud- 
denly stricken with a coronary occlusion 
that morning 

Also read was a wire from the Japanese 
Electroplaters’ Association in which they 
expressed wishes for a successful A. E.'S 


convention, 


klection of Officers 

The next order of business was the 
nomination and election of Executive 
Board officers for the coming year, 


Nominating speeches were delivered by 
Manson Glover and Herberth Head who 
presented Dr. G. P. Swift as candidate 
for President. 
Dr. RK. A. Schaefer for the office of First 
Vice-President by 


Similarly presented were 


Kugene Combs and 
Myron Diggin; Clyde Kelly for the office 
of Second Vice-President by P. Ritzen- 
thaler and KE. Blount; Dr. S. Heiman for 
the office of Third Vice-President by F. 
Fulforth and Dr. William Blum. 

These men were then formally elected, 

Following the election, short progress 
reports on the status of the 1954 New 
York Convention, the 1955 Cleveland 
Convention and Industrial Finishing Ex- 
position and 1956 Washington, D. C., 
Convention were presented by G. Schore, 
i. Combs, and A. Pierdon, General Chair- 
men for those meetings 

The requests of representatives of the 
Columbus, Ohio and Montreal Branches 
for delegate approval of their petitions 
for the 1957 convention were resolved by 
a roll call vote in favor of Montreal by a 
vote of 63-54. 

Adjournment of the meeting brought 
an official closing of the business sessions 
of the 40th Annual Convention, 
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CURRENT AND METAL DISTRIBUTION 
IN ELECTRODEPOSITION 


lil. EXPERIMENTAL DETERMINATION OF 
METAL DISTRIBUTION 


This paper presents data obtained by 
measuring the metal distribution on the 
interior surfaces of right angle specimens 
of various shank ‘engths and fillet radii 
when plated in a specially designed 
shielded box at two average current den 
sities in highly purified acid copper sul 
fate, Rochelle type copper cyanide, and 
Watts’ nickel baths of conventional com- 
position. The object of this work was to 
determine metal distribution under favor 
able conditions in order to show the effects 
of fillet radius and shank length in plat- 
ing on recessed surfaces. From these data 
and the general conclusions drawn there 
from, the plater will be given a guide of 
metal distribution on given shapes and 
indications on how to proceed in making 
design changes to improve uniformity of 
plate. ‘This information may serve as a 
basis for estimating the relative metal 
distribution at various places on interior 


surfaces of recessed objects 


SUMMARY 


The net results of this work show that 
fillet radius has very little effect on thick- 
ness of deposit in corners and along the 
adjacent shanks when such radius ex 
ceeds about 0.02 inch per 2 inches of 
shank length; hence, every effort should 
be made by designers not to go below this 


figure 


DescripTion oF EXPERIMENTS 
\ Plating Baths 


The three plating baths used were of 


conventional composition. All baths were 
100 liters (27 gallons) in volume, contained 
in rubber lined steel tanks. Plating grade 
chemicals and distilled water were used in 
making them. The baths were made up 
and purified in accordance with the fol- 


lowing formulations and procedures 


1. Acid Copper Sulfate Bath 


Composition: 

CuSO, 5H,0 215 g/1 (28.6 oz gal 
H»SO,.. 65 g 1(8.65 oz gal 
Anodes: Cast copper in Vinyon plastic 

bags 
Purification: The bath was first agitated 
with activated carbon for 18 hours at 
room temperature, then filtered, using 
a Hastelloy “B” pump and rubber-lined 
equipment The bath was then dum 
mied at room temperature for 600 
ampere hours at 5 amp ft®, then for 
3000 ampere hours at 20 amp ft*, using 
a corrugated cathode and calculating 


current density on projected area 


2. Rochelle Copper Cyanide Batl 


vom position 
CuCNn 26 g 1 (3.46 oz gal 
NaCN 35 2/1 (4.66 oz gal 
Na.CO ;e2/1(4.0 oz/gal 
K NaC, H,O,4H,.O 
(Rochelle Salt 5 ¢/1(6.0 oz gal 

Anodes: Cast copper in cotton bags 

Purification: The bath was first treated 
with activated carbon for 18 hours at 
165° F, then filtered, using a Hastelloy 
“B” pump and rubber lined equipment 
The bath was dummied at 122° F for 
600 ampere hours at 5 amp ft®, then 
for 3000 ampere hours at 20 amp ft’, 
using a corrugated cathode and basing 


current density on projected area 


3. Watts’ Nickel Bath 


Composition : 
NiSO, THO 240 g 1 (32 oz gal 
NiCl, 6H.0 6 gl 6 oz gal 
H,BO 30 g/l 


pH. 2.5 (electrometric 


1 oz/gal 


Anodes: Rolled depolarized nickel in cot- 
ton bags 





Purification: The bath was first heated to 
200° F and after the addition of nickel 
carbonate and 0.2 ml/l of 30 per cent 
hydrogen peroxide it was agitated for 4 
hours. The bath was then filtered, 
using a Hastelloy “B" pump and rub- 
ber-lined equipment, cooled to 122° F, 
the pH adjusted to 2.5 (electrometric) 
with c.p. H.»SO,, and after an addition 
of 2 lb activated carbon it was agitated 
for 18 hours, followed by another fil- 
tration 


B. Maintenance 


All baths were regularly treated with 
activated carbon and dummied during 
periods when no specimens were being 
plated The compositions were main- 
tained by periodic analyses. The free 
cyanide in the Rochelle bath ranged from 
6 to 8 g 1 (0.8 to 1.07 oz/gal) while the 
pu of the nickel bath was held between 
2.4 and 2.6 (electrometri« 

Specimens 

The specimen pieces to be plated meas- 
ured approximately 25¢ inches high by 4 
inches wide and were formed into a right 
angle so that each shank length measured 
two inches. Plating on shank lengths of 
less than two inches was accomplished by 
masking off the excess length and decreas- 
ing width of box proportionally The 
shank lengths studied were 0.75, 1.125 
and 2.0 inches, respectively. The fillet 
radii of the specimens plated measured 
0.005, 0.010, 0.021, 0.032, 0.062, 0.092, 
0.125 and 0.1875 inch, respectively 

Phe specimens with a 0.005 inch radius 
were made from a structural angle with 
a milled-out inside corner. A side milling 
cutter was selected for this operation to 
control the radius and two cutting sur- 
faces To retain rigidity while machin- 
ing, the pieces were made approximately 
1/8 im h thick 


were removed by electropolishing 


The resulting tool marks 


All specimens with a radius of 0.010 
inch or greater were formed in a 90-degree 
plunger and receptacle type die set under 
constant pressure The various radii 
were obtained by redressing the nose of 
the plunger die for each step These 
O.OL7 inch 


formed under these conditions mainly be- 


pieces thick) were easily 
cause it was not necessary to hold the 
The method 
f support within the specially designed 


90-degree angle accurately 


plating box, described later, automati- 


cally located the angle with near perfect 


accuracy. 

All specimens were machine ground 
and polished with No. 000 paper on both 
ends for subsequent measurement of the 
fillet radii. The pieces were checked un- 
der a magnification of 10X to 55X, de- 
pending upon the radius range. The 
measurements were made by direct pro- 
jection of the parts upon master circle 
guides according to a predetermined scale 


The backs of the specimens were masked 
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Fig. 1. Uniform current density 


with stop-off lacquer Contact plates 
were made from scrap specimens by sol- 
dering a copper wire to the outside, rais- 
ing four points on the inside by means 
of a punch and masking the whole with 
stop-off lacquer. Contact was made be- 
tween the specimen and plate when the 
lucite pressure plate in the box specimen 
holder was screwed into position. This 


caused the four points to pierce the mask- 


vse ea ery sen 
cell for right angle cathodes 


ing material on the backs of the specimens 

It should be noted that by masking the 
back of each specimen and plating it in 
the specially designed specimen holder or 
plating box to be discussed under the 
next heading, all the metal deposited was 
plated on the internal surfaces of the 
angle. None was deposited on the back 
and because of the box design, there was 
no build-up of plated metal on the edges 
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of the specimen, in contrast to the condi- 
tion illustrated by Fig. 7 of Part II of 
this series'*. 


i | 
4 i THICRIESS OF NICKEL WITH 


D. Specumen Holder or Plating Bor 


In order to assure deposition of all the 
metal plated on the interior surfaces of 
the angle specimen in proportion to the 
current distribution over those surfaces 
and thus avoid the necessity of introduc- 
ing errors incident to the application of 
purely theoretical or mathematically com- 





puted correction factors, a special speci- 
men holder was used as described by R. A. 
Schaefer and H. Pochapsky in their pa 
per, “Some Practical Considerations of 
Current Distribution’. 

The specimen holder used in this work 
is shown photographica'ly in Fig. 1. The 
ends of the top and bottom lucite shield 











locators were rounded to conform to the 
increasing radii of the specimens and to 
permit seating of the shank edges in the 
side shields. The total current used was 
not changed with increasing radius. The 
largest radius (0.1875 inch) only effected 
a reduction of approximately | per cent 
in the total specimen area as compared 
to that of the 0.005 inch radius specimen 


Technical Procedure 


After mounting the specimens in the 
plating boxes, the following pretreatment 








procedures were used: 

1. Hand scrub with magnesium oxide 

paste 

2. Rinse 

3. Pickle one minute in concentrated 

hydrochloric acid 

t. Rinse 

5. Copper flash one minute at 20 amp 

ft? in Rochelle copper bath 

6. Rinse 

7. Plate 

The specimen was totally immersed in 
the solution and current leakage to the 
backs of the specimens effectively pre 
vented. 

In every case a contrasting backing 
metal was plated over the metal under 
investigation in order to minimize smear 
ing during polishing and to provide a 
sharp line of demarcation for the observer 
during measurement. 








F’, Procedure Used for Metallographic In- 

spection of Deposit Thickness 

The specimens were cut at the mid 
section along both legs and radius with a 
jeweler’s saw. After deburring, they were 
mounted in plastic. Polishing of the edges 
and etching were carried out essentially 
as described in A.S.T.M. brochures E-2 








*This theory was developed for an “infinitely thin” flat strip which has no edge. What is termed “edge” here is 23 per cent of the 
cathode distance, starting from the edge. Thus, 21 per cent excess plate is found within 23 per cent of the distance from the edge of the 
flat strip toward the center, owing to the rise of current density toward infinity. In the case of the boxed-in specimen, a flat strip would 
be sensly uniformly plated, as illustrated in Fig. 5 of Part Il, so that direct comparison is possible without mathematical computation. 
This is important as mathematically computed correction factors would apply only to solutions inducing no cathode polarization, a con- 
dition that is not true with respect to any of the solutions used in these experiments. It was for this particular reason that the special 
shield was designed and used in this work 
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141 and k-3-461T, where details of etching 
solutions are also given. 

Phe results of measurements are plotted 
on the accompanying graphs, Figs. 2-6 


, co 
inclusive. It should be pointed out that Bie W ] T My 


while the shielding box provides a direct 


comparison with uniform deposit distri- . " aa y9* 
bution, the comparison is one that in- —S , 
volves a definite jump from entirely uni- : a , sd 

te - . ny. j 


form distribution to some entirely non- 

uniform distribution with a definite edge ' 
effect, since even with the shielding box - - 
the current density at the edges of the 

angle-shaped specimens is_ theoretically 

infinitely high. The graphs bear out this 

statement 

Fig. 2 represents the variation in thick- 
ness of nickel along the shank with vary- 
ing shank lengths and constant fillet 
radius (0.021 inch). Figs. 3 and 4 repre- 
sent the same data for different fillet 
radii (0.062 inch and 0.125 inch) and 
show the same trend. 

Fig. 5 represents the variation in thick- 
ness of copper from both acid and cyanide 
baths at the apex of the fillet with the 
fillet radius. It will be seen that the radius 
has practically no effect on the relative 
amount of metal deposited in the apex 
when the fillet radius is greater than 
about 0.025-0.050 inch 

Fig. 6 presents the same data for nickel 
at two current densities that Fig. 5 does 
for copper; namely, the variation in thick- 
ness of metal at the apex of the fillets with 
different fillet radii. Again it shows that 
the fillet radius has very little effect on 
the amount of nickel deposited in the 
apex when the fillet radius is greater than 
about 0.02-0.05 inch, particularly at 
higher current densities At lower current 
densities there is more of a tendency for 
relatively heavier deposits as the fillet 


radius increases up to about 0.10 inch 


Photograph of pickling installation at Lake Erie Screw Company, 
by courtesy of The American Monorail Company, Cleveland, Ohio. 


CONCLUSIONS 


The graphs show that the fillet radius 
Te ee ee ee Rod and wire are pickled clean in “Rodine”-inhibited 
posi iti corners I ” radius exceeds - = m - 
about 0.020 inch per 2 inch shank length acid without waste of either acid or metal. Breakage 

For fillet radius above this quantity, ° ° ° e ° a 
Din tiaciibinetadt he Cake. (ibe in drawing, from acid brittleness, is minimized. 
C.D R/12.3 may be used The low 


slope is well within accuracy limits of the Wire and rod, pickled with “Rodine”, as compared with 


graphs for such corner fillets 


When the fillet radius is less than about less effective inhibition, are larger in diameter, and 
Ca ee Oe see ee eee ee when drawn to the finished gauge the coils are longer 


amount of metal plated in the fillet de- 
creases rapidly with decrease in fillet and correspondingly heavier. 
radius The figures to be expected as 


corner thicknesses may be extracted direct 


from the graphs in this paper “Rodine” more than pays for itself in savings of acid 
Phe foregoing applies to all angle shaped and metal 


articles that are arranged fairly closely 

side-by-side in a large tank with anodes 

at least 8% to 12 inches distant from the A E CA C ICA PAIN COMPANY 
a hes MERICAN CHEMICAL T 
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in every phase of plating and = RAPIDS * LOS ANGELES * LOUISVILLE * MATAWAN 
polishing—of a complete MILWAUKEE © NEW YORK * PHILADELPHIA «+ PITTSBURGH 
equipment, process and sup- ROCHESTER «© SPRINGFIELD (MASS.) * STRATFORD (CONN.,) 
ply line for every need UTICA © WALLINGFORD (CONN.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES ¢ EQUIPMENT » SUPPLIES 
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NEW Sisal «” Buff’ 


Sensational New Type Construction 


SISAL BUFFS 


Offers Four Exelusive Advantages 


of CHURCHILL 
# 20-RD 





FINISHING ROOM FOREMEN REPORT... 


FLEXIBILITY never before achieved in a sisal buff! 
In addition to the flexibility of each buff finger, the complete 
freedom of the sisal fibres within each finger gives the utmost 
in flexibility. With no spiral sewing, the CHURCHILL 
#20-RD is ideal for work involving curved surfaces and 
FeECESSES, 


FASTER cutting action that’s positively unbelievable! 
This #20-RD is proving to be the fastest-cutting buff ever 
developed, because only the raw ends of each sisal fibre are 
in contact with the work, and they pick up and retain the 
cutting compound better. 


LONGER wearing qualities hitherto unequalled! 
Many foremen have found the wearing qualities of the # 20-RD 
to be unmatched by any other buff they have ever used. 
It is manufactured with first-quality sisal twine only, which 
is specially processed and tightly twisted. 


REMARKABLY smoother finish now possible! 
Due to the exclusive use of imported combed sisal, the # 20-RD 
produces a smoother finish that is not possible with ordinary 
sisal buffs. 


Churchill # 20-K.D Sisal Finger Buffs are compe- 
titively priced. Produced in all sizes from 6” to 
18” diameters. Write for further information. 


»' Geo. R. Churchill Co., wc. 


CHURCHILL FINGER BUFFS* 


*Trade Mark 
Rea. U. S. Pat. OF 


Representatives 


in Principal Cites 


Geo. R. Churchill Co., Inc., North Quincy 71, Mass., Dept. P 
Please send me FREE catalog and complete information. 


@ My special buffing problem is 
Name na ee 


Firm . 





SS Se State 


tbabbbehdn utasububan dees mescienciteb anata ds 
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Book Review 


DR. HAROLD J. READ 
Professor of Metallurgy, Pennsvivania Slate College 





Apptiep LNornGanic ANatysis by W. F. Hillebrand, 
G. FE. F. Lundell, H. A. Bright and J. I. Hoffman, 
2nd edition, 1953, xxii + 1034 pages. John Wiley 
and Sons, Inc., 440 Fourth Avenue, New York 16, 
N.Y. Price, $15.00. 

Like its predecessor, the first edition, this book is 
primarily an extensive treatise on what might be called 
“classical” inorganic analytical techniques, that is, 
those involving the separation of the constituent ele- 
ments of the sample, the preparation of pure com- 
pounds of the elements, and the weighing of the com- 
The great fund of analytical knowledge of 
rocks, minerals, refractories, alloys and other inor- 


pounds. 


ganic bodies, both natural and synthetic, which was 
accumulated during the 19th century and the early 
part of the 20th owes its being largely to classical tech- 
niques. Even though the modern analyst does much 
of his routine work by means of rapid physical or 
chemico-physical methods involving specialized in- 
struments, he cannot really consider himself a master 
of bis profession unless he is thoroughly familiar with 
the theory and application of the fundamental chemi- 
cal methods. For it is these which are necessary for 
the standardization or proof of other approaches to a 
given analytical problem. 

Since its appearance nearly 25 years ago, there have 
been few books in its field as authoritative, clear and 
explicit as “Hillebrand and Lundell”. In the new ed- 
tion the junior authors, Bright and Hoffman, have 
ably revised and augmented the text to modernize 
it thoroughly without losing any of the values which 
their late colleagues worked into the first edition. One 
regrets only that with four authors it is no longer con- 
venient to refer accurately to the book in ordinary 
conversation by mentioning only the authors’ names, 
a procedure which is the hallmark of a useful and 
authoritative book. 

Although the general arrangement of the first edi- 
tion has been retained, there is new material in every 
chapter, some of which have been entirely rewritten. 
The treatments of elements which have come into prom- 
inence recently, such as uranium, zirconium, titanium 
and columbium, have been much expanded and are 
typical of the modernization of the book. 

Although the book still deals primarily with chemi- 
cal techniques and the details of their application to 
specific problems of analysis, brief discussions of the 
newer physical methods have been inserted for guid- 
ance as to their applicability, but working directions 
are not given for specific analyses. 

There is no doubt but that this book should be in 
the library of every analyst who is worthy of the name. 


H. J. Reap. 
PLATING 





You Save Four Ways with 
G-E Plating Power Supplies 


1 SAVE ON INSTALLATION COSTS with G-E Plating 2 SAVE ON OPERATING COSTS. Maximum operating 

Power Supplies. No special foundations are required. economy is obtained in every rating of G-E Plating 
Simply move rectifier unit into place with a fork truck, Rectifiers by using either copper-oxide (top) or selenium 
make connections, and it’s ready to operate. (bottom) rectifier cells at their most efficient voltages. 


3 SAVE ON MAINTENANCE COSTS. A cooling fan, SAVE ON EQUIPMENT LIFE. At rated output G-F 

requiring occasional lubrication, is the only moving copper-oxide rectifier stacks last almost indefinite’y. 
part. All parts are corrosion resistant. Cooling design On test stands G-E selenium rectifier stacks have main- 
minimizes intake of dirt, dust and corrosive fumes. tained rated output for over 60,000 hours. 


General Electric Plating Power Supplies are available for laboratory plating, barrel plating, and with 
manual or automatic regulation. For more information contact your nearest G-E Plating Rectifier agent 
or G-E Apparatus Sales Office, or write Section 464-13, General Electric Company, Schenectady 5, N.Y. 


Gu can frit’ foe confluence in — 
GENERAL @@ ELECTRIC 
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was yor} QUESTION Bl 


of the following SCRAP 


readers” questions 
of general interest 





Q. 162. We are experiencing considerable difficulty in 
the anodic treatment of small parts, such as small wash- 
ers and rivels. We have tried several sizes and designs 
of baskets, bul only a small percentage of the load is 
acceplable. Can you offer any advice or suggeslions for 
the treatment of such parts to produce a uniform coating 

Wolte ladtestiog qrode oo without individually racking each piece’ 
and quantity available Gold? _ScraPp 
* Platine’ Surippine® : the anodizing of aluminum parts.) It is essentially 
Distance no barrier oe = 4 . impossible to produce a uniform coating in baskets 
“ FR wig 4 because of overlapping and multiple contact points. 
5 ef However, practical results are obtained by using small 
Prompt reply... favorable market prices 9 diameter Sainte A perforated aluminum cylinder 
a approximately three inches in diameter and 24 inches 
long, equipped with a pressure-plate top to hold the 
| parts in tight contact, has been used to produce prac- 
| ESTABLISHED 1909 tical coatings. Rivets should be mixed with washers 
| PRODUCTS COMPANY | _ to prevent as much overlapping as possible. The fin- 
Races _35th & Moore Sts., Phila. 45, Pa, cal ished wae may Re spnaetny separated by screening. It 
must be remembered that the anodic film will be thin- 


nest in the contact area. Generally this condition 


1. (It is assumed that the anodic treatment refers to 


USE READER SERVICE CARD; INDICATE A 943. 
is accepted by industry.—-E. L. Comps. 

QO. 163. We want lo know whether there is a documenta- 

ee e lion on the fabrication and use of electrolytically galvan- 

ized sheel steel which is named “Paint Grip”. Could 

you fell us the names and addresses of producers of this 


1. To receive further information on “Paint Grip” 
it is suggested that the Armco Steel Corporation at 
Middletown, Ohio be contacted.—-Sruart J. Swens- 


offer a choice of the son, J 
Right Type 


“ars | iP 
For All Metal Finishing | gi Piee, Were as 


SINCE 1856 


Burring — Polishing — Buffing 


Used wey my pe we Jewelry Fp map rt sag of 
atches, Clocks an ectronics and other metal finishers. 
E. E. SEELEY COM PANY, INC. Supplied ‘n stleight or crimped brass, steel or nickel silver wire in sizes .0025 to .006 
Also available in Stainless Steel, Bristle, Fibre or Nylon 


i epor Special sizes and shapes to order. 
Bridg t, 1, Conn. Write (Dept. E) on your letterhead for catalog and price list. 


DIXON & RIPPEL, INC. KINGSTON, N. Y. 
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Dry Up To 
1600 Quarts 
Per Hour 


Automatically 


...and save 1/2 to %3 
of each man’s time! 


No matter how intricate the design, recesses or contours of the 
parts, the 3-speed spiral through this hot air blast will com- 
pletely dry up to 1600 quarts an hour— AUTOMATICALLY! 


From one-half to two-thirds of each man’s time, now spent on 
drying operations, can be saved. 

Dryer will automatically unload into barrels or tote pans, and 
be instantly ready for drying the next load. 


The specially designed heater eliminates all moisture-laden air 
by providing temperatures of 350° F. without recirculation. Pre- 
mixes air and gas, and burns the mixture under pressure to in- 
sure clean burning with a minimum of carburizing. No centrif- 
ugal pump to maintain. 


Can be easily arranged to take full hopper loads from last hot 
water rinse without handling. 


Will replace up to 3 sawdust tumblers in addition to 2 or $ 
centrifugal dryers. 


Get Complete Details —Write Today! 


2818-38 LASALLE STREET GRand 2990 ST. LOUIS 4, MISSOURI 
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stenon 


Built for Service & Dependability 


An efficient sturdily constructed 
siphon for drawing off acids 
from carboys and drums into 
smaller containers. 

Operates on a siphon principle, 

no pressure being applied to 

the carboy or drum. Primed 

by a simple built-in pump. 

Flow of acid controlled by 

an easily operated valve. 


Write for Bulletin 
No. 3 


Cy... Equipment for all Industries 


INDUSTRIAL PRODUCTS COMPANY 


2824 N. FOURTH STREET © PHILADELPHIA 33, PA. 
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SHUT MY TRAP 


brassie but in plating as in golf, low 


T 
+ 


wil lf the hazard of inetficiency 
n the rough on your piatin ‘(0OM course, 


iny birdie w te you tha you can get right 


back on th ren with ELECTROPLATING KNOW 


HOW et my licensed home study method get 
ur course in par or better If Ike 
coaching so can you! Pult in 

nquiry today. Joseph B. Kushner, Electro 
School, Stroudsburg 53P, Pa 
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Article Abstracts 





No copies of articles are available at the offices of **Plat- 

ing’. Photostats may be had from libraries having files 

of the journal in question and offering photostat service, 

usually at 30-50 cents a page. Ask your public library to 

consult the Union List for names of libraries having the 

we cular journal. Abbreviations used are those of 
Chemical Abstracts. 


Bright Metal Surfaces and a Theory of Bright 
Plating. T. P. Hoar. Trans. Inst. Met. Finishing, 
1953, 29, Advance copy No. LI. 

The nature of bright metal surfaces and the meth- 
ods available for their production are discussed. It is 
shown that the production of a bright surface (other 
than by mechanical working or by rupture at cleavage 
planes) involves the deposition or removal of surface 
atoms in a random manner, 

Methods by which random electrodeposition of 
atoms giving bright plating can be achieved are dis- 
cussed, A detailed mechanism of the action of addi- 
tion agents is described, in which it is suggested that 
two main categories of such agents can be distinguished. 

Suggestions for practical advances based on the gen- 


eral theory are made, 


Electroplating on Beryllium. Jolin G. Beach and 
Charles L. Faust, J. Electrochem. Soc. 100, 6, 276- 
279 (1953). 

Two methods for electroplating on beryllium are 
discussed; one method involves electrochemical and 
chemical activation of the beryllium for direct plating 
with other metals, and the other involves an interme- 
diate replacement zine film on the beryllium surface. 
Chemical polishing of beryllium is described. Alloy- 
ing of the beryllium with the deposited metals and its 
effect on the as-plated adhesion are also discussed. 
One figure, 3 references. 


Bright Silver Plating. G. Heilmann, Metallober- 
fliiche B53 (April, 1953). 

The author discusses 35 publications, including pat- 
ents, on bright silver plating and anodic polishing of 





Schafin r 
COMPOUNDS 




















Assorted Anodes 
Assorted Hooks 


AM Schaffner 


haff Ast a 
S¢ arrner bob — Pot — Gut —— ‘oom Pirishonce 2p | SAMPLES AND PRICES Lime Stainless - 


tn any combination 
SEND FOR 





Coe a : TODAY Grease Stick - Aluminum 


ae j 
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WHAT'S THE BEST WAY 
TO APPLY ZINC PHOSPHATE 
COATINGS TO STEEL? 





OAKITE CRYSCOAT HC 
DOES A FINE JOB FOR US* 





*This comment came from a Pennsylvania munitions maker, who 
added that Oakite CrysCoat HC has put an excellent zinc phos- 
phate coating on 385,000 shells with “absolutely no trouble... 
maintenance and control are very easy.” 


The Oakite CrysCoat HC coating on steel products—such as 
artillery shells, rocket fins, auto parts, ete. 


‘ weighs more than 
200 milligrams per square foot. It more than meets the require- 


ments of U, S. Government Specifications: 

JAN-C-490, Grade 1 57-O-2C, Type 2, Class C 

PA-PD-191, Rev. A 

The Oakite CrysCoat HC Process for preparing steel for paint- 
ing—either in spray-washing machines or in tanks—has five big 
advantages 

1 The heavy CrysCoat HC coating forms a strong foundation 

tor the lasting adhesion of paint. See page 5 in free booklet 


The heavy coating gives excellent protection against 
electrochemical corrosion. See page 7 


FOR PLATING EFFICIENCY +  @ The CrysCoat HC Process is easy to control. Only one 


material is used for make-up and up-keep. No accelerators, 
BUY A BOILER You CAN starters, toners or other additives are needed, Only one 
simple type of titration is used. See page Y 


UNDERSTAND The CrysCoat HC reaction produces relatively little sludge 
. s * ‘ 


and scale. See page /0. 


Any plating department interested in getting more ; : 
steam—quickly, efficiently and economically—should Stainless steel is not necessary for all parts of the equip- 
know more about the Sellers Immersion Steam ment. See page /7/. 

Boilers—and its remarkable and simple design. : pe : 

Each of the many long tubes are individually gas FRE For complete information, 

fired—and therefore uniformly heated. Furthermore, mail the coupon for a copy 

they are completely submerged, nearer to the water of our 12-page illustrated booklet 

level and 100% water backed! describing the Oakite CrysCoat 

Every one of Sellers 12 models is complete—no HC 
burners, instruments, or accessories to buy. 

Every feature of the Sellers line of Boilers combine cnet? perma Cteay 
to give you years of trouble free efficiency at 


— OAKITE 


avi 


Pre CESS 


ar, 
*Rlats . mernoos* * 


Technical Service Representatives in 


Principal Cities of U.S. and Canada 


—_——_ 
OAKIT 
40 Rector St- 

FREE copy ® 


tion | 
teel in prepare 
sing 
coating 


| 
SEND FOR | . 
BULLETIN 1206C-F-4 | same _— 
Your letterhead will bring | 


you this tell all, 

@. 7 
ENGINEERING CO. | Stren 1 Company 
4876 N. CLARK STREET, CHICAGO, ILL | 


Immersion Automatic Water Heaters Com- | lddres» _ 
bustion Units Industrial Gas Burners e 
Blast Heaters Vertical Steam Boilers 7 | 


s, inc. 
pRoouct> 
. ew York 6, N- Y- 


“Ho to app 


for painting.” 


ly better zinc phos phat 


Send m 


i 











Immersion Tank Heaters Immersion Steam 
Boilers 4 
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A Better 
Zine Purifier 


PROMAT 


DOCTOR 





PROMAT Doctor Solu- 
tion for precipitating 
heavy metal impurities from cyanide zinc 
baths offers important advantages over so- 
dium sulphide which is frequently used for 


purifying and conditioning purposes. 


1. Unreacted Doctor Solution will not be 


lost during filtration. 


y Merete iiiiimeecmi ae lcs up, nor 


form “scum” on top of the bath. 


3. Doctor Solution is easy to use—check- 


ing for its presence ts extremely simple. 


And, hete’s good mews! The price of 
Dgctor Solution is lower than other spe- 
cially prepared purifiers. Sold in 30 gallon 
or 10 gallon drums for greatest economy. 
Available in 1 or 5 gallon quantities at 
slightly higher price. 

For technical data and prices call your 
Promat distributor, or write: 


PROMAT 


DIVISION POOR & COMPANY 










Article Abstracts 


silver. The description of commercial processes is sub- 
stantially limited to German practice while electro- 
polishing processes described are primarily Ameri- 


can. Orro Karpos. 


Electrodeposition of Platinum Metals. H. L. 
Grube, Metalloberfliiche B61 (April, 1953). 

The properties of these metals, standard plating so- 
lutions and technical applications are described. 

Ruthenium, osmium, iridium are not commercially 
electrodeposited. Where highest corrosion and tarnish 
resistance are required rhodium or platinum deposits 
are recommended. Because of lower porosity, better 
appearance, higher reflectivity as well as higher melt- 
ing point and electric conductivity rhodium is gener- 
ally preferred over platinum. The price differential in 
favor of platinum is not important if prices are re- 
ferred not to weight but to thickness of electrodeposits. 

When lower corrosion and tarnish resistance, hard- 
ness, wear resistance and conductivity are satisfactory 
the much less expensive palladium should be seriously 
considered over rhodium.—Orro K arpos. 


Finishing Systems for Aluminum Die Castings. 
RK. ¥. Vanden Berg. Precision Metal Molding 11, pp. 
58-67, 88-91 (June, 1953). 

A general review article describing several methods 
of finishing for the various die casting alloys. Com- 
parisons are made between the different types of coat- 
ings and the general characteristics of each outlined. 


The Production of Printed Patterns by Vacuum 
Evaporation. E. Kafig. Rev. Sci. Instruments 23, 
p. 54 (January, 1952). Vacuum 2, No. 2, p. 193 (April, 
1952). 

It is often desirable to produce coatings by the 
evaporation method in the form of patterns. The au- 
thors were asked to manufacture a large quantity of 
small aluminum strips, rectangular in shape, required 
for a specific industrial application and, as the con- 
ventional method of masking was found too cumber- 
some, developed the method described in this note. 
They made an ordinary printers’ zinc plate from a 
negative drawing of a pattern consisting of several 
hundred of the aluminum strips required. This nega- 
tive pattern was printed onto sheets of plastic mate- 


rial with printers’ ink. Silicon monoxide was rapidly 


evaporated onto the plastic under a vacuum of 10~* 
millimeters mercury. Subsequently the aluminum layer 
was evaporated onto the sheet and, finally, a second 
silicon monoxide film for the purpose of protection. 
After completion of the evaporation the sheet was 
submerged in a solution of white gasoline with 10 per 
cent carbon tetrachloride. As a result the multiple 
layer film could be wiped off from the inked areas 
without difficulty, leaving the positive pattern in 
aluminum. 
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to improve 
Patent Abstracts COPPER PLATING 


GEORGE B. HOGABOOM 
Consultant, New Britain, Conn. 








Copies of patents may be obtained by writing to Commis- 
sioner of Patents, Washington 25, D.C, Price 25 cents each. 





Vo. 2,640,021, May 26, 1953-—Composilion and Proo- 
ess for Chromium Plaling—F. Passal, Assignor te 





U'niled Chromium, Incorporated. 

According to the present invention, an aqueous 
chromium plating bath (and a composition for mak- y 
ing up such a bath) is provided, which has a catalyst J 
acid radical content supplied from strontium sulfate 
and potassium silicofluoride, these two compounds 
being present in excess of their solubilities in the bath, 
and which has a wide range of chromic acid concentra- 
tions, said bath giving superior performance and being 


self-regulating as to the eatalvwst acid radical content 





in solution. 




















































EXAMPLE | Parts by Weight 
CrO 97.7 per cent 100.00 WHATEVER your copper 
SrSO 0.6 per cent 0 61 plating job, whether for 
KSiF, 1.7 per cent 1 74 heat-treat stop off, decorative 
plating or an undercoat for 
—— nickel and chromium, Promat 
CrO ad 100.00 PROSALT Addition Agent will give you 
SO 1 4 , ahead 147 better results. It is used with a standard 
| K on aS ce nine copper cyanide solution to give you all the 
eo 4. pr oe oe advantages of Rochelle Salt and copper 
baths with none of the disadvantages. 
Kxampce III 


CrO 90.1 per cent 10000 Here are the features of a copper 
SrSO 2.7 per cent 26 cyanide bath with PROSALT: 
KoSiF, 7.2 per cent 8.0 1. Low cost electrolyte. 













2. Easily handled at high cathode 















ExamPLe I\ current densities. 
CrO; 92.5 per cent 100 00 
SrSO, 2.0 per cent 2 16 3. Excellent throwing power. 
KeSiFe 5.5 per cent 9.95 High anode and cathode efficien- 





cies. 






















Cram M4. A composition of matter for making up 
















Fine grained, soft, ductile deposit 
of light color. 

PROSALT is a heavy, syrupy liquid used 
in small, economical amounts. Providing 
economy, efficiency and superior deposit, 
it is the answer to a long-felt need of the 


and maintaining an aqueous chromium plating bath 
comprising essentially chromic acid: (1) a bath-soluble 
compound containing catalytic sulfate radical; (2) a 
bath-soluble strontium compound of a non-catalytic 















anion, the amount of said strontium compound being 


| stoichiometrically equivalent to the amount of said copper plater. 

sulfate compound so as to react therewith in said bath 

to form strontium sulfate; (3) a bath-soluble com- For complete data and technical bulletin, 

pound containing catalytic silicofluoride radical and call your Promat Distributor, or write: 

(4) a bath-soluble potassium compound of a non- 

: catalytic anion, the amount of said potassium com- ; 

pound being stoichiometrically equivalent to amount 

; of said silicofluoride compound so as to react there- a R AT 
with in said bath to form potassium silicofluoride, the 


said four compounds being present in such quantities 





DIVISION * POOR & COMPANY 


to form at least about 0.61 part by weight strontium 
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EKstox 


Perma 
Black 


Process 


18-3 


stainless steel 
springs 
blackened 

to government 
specifications 
in addition 

to all other 
ferrous metals 


Operating costs 
reduced 


40°/o 


TRADE MARK REGISTERED 


Perma | Soluble 
Bleck | Oil 
Metal i Additives 


Cees} © STANDARD RESEARCH, INC. 


Flux * 462B Grand Avenue, New Haven, Connecticut 


PRODUCTS 
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TOPPING for FLOORS - WALLS 
ACID HOLDING TANKS + WASTE 
DISPOSAL SYSTEMS, ETC. 


THE CEILCOTE COMPANY 


4832 Ridge Road, Cleveland 9, Ohio 


Send for technical data 


on its application, corrosion 
resistance properties 
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sulfate to 100 parts by weight of chromic acid and at 
least about 1.74 parts by weight of potassium silico- 
fluoride to 100 parts by weight of chromic acid, said 
composition when dissolved in water to produce a 
solution having 200 to 500 g/1 of chromic acid dis- 
solved therein, also producing in such solution dis- 
solved amounts of strontium sulfate and potassium 
silicofluoride sufficient to saturate said solution, and 
also undissolved amounts of strontium sulfate and 
potassium silicofluoride. 

14 claims, 4 examples, 3 figures. 

References ciled: U. S. Patents 1,815,081; 1,844,751; 
1,864,014; 1,928,284; 2,042,611. British Patent 566,218. 


No. 2,640,806, June 2, 1953—Process for Polishing 
t/uminum.—-F. H. Hesch, assignor lo Kaiser Alumi- 
num and Chemical Corporation. 

Chemical brightening of aluminum has previously 
been accomplished using a combination of nitric and 
hydrofluoric acid. 

The following example of a chemical dip solution 
producing maximum brightness is illustrative of a spe- 
cific embodiment, and is not to be construed as a limi- 
tation of the invention. 


Per Cent 
Weight of 


Solution 


Volume 
Constituent Concentration 


per liter 


HNO, 50 (70% HNQOs) 
HF 2 (48° HF) 
Glycerol 25 

Water- 


balance 


A gold strip electrode was electrically connected to 
the work piece to be brightened during immersion of 
the latter in solution. 


Cram |. A process for chemically brightening of 
aluminum and aluminum alloys which comprises elec- 
trically connecting the work to a noble metal elec- 
trode and subjecting the work to the action of an 


aqueous solution consisting essentially of hydrogen, 








PERIODIC-REVERSE UNITS 


Of the Finest 
Quality for 


PLATING 


In the Modern Way 


Write for Information 


UNIT PROCESS ASSEMBLIES, Inc. 


75 East 4th St. New York 3, N. Y. 
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USE “RELIANCE” PRODUCTS FOR 


ECONOMY : EFFICIENCY : DEPENDABILITY 


LET US SUPPLY YOUR NEEDS FOR YOUR PLATING OR POLISHING DEPARTMENT 
WRITE FOR FURTHER DETAILS 


3000 AMP. 6 VOLT GENERATOR SET 


TYPE “L” SIZE 2 BURNISHING BARREL 


“Reliance” 


SEMI-AUTOMATIC PLATING 
MACHINE 
BUILT FOR SERVICE 
HIGHEST GRADE MATERIAL 
USED. MOTOR HP 
4 TO 1 VARIABLE SPEED. 
THIS MACHINE IS BUILT 
ANY LENGTH, WIDTH AND 
DEPTH OF TANK. 


Chas. F. L°Hommedieu & Sons Co. 


MANUFACTURERS of 


Plating and Polishing Machinery 
Complete Plating Plants Furnished 


Chas. B. Little Co. 
po stabeest ay > J. 3 Gen. Office and Factory: Branches: 


= “ia 
W. R. Shields 4521 Ogden Ave. Cleveland 


Detroit, Mich. Cc at t . A 1, rT) and 


O. M. Shoe Los Angeles 
Philadelphia, Pa. 
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Simplify your bright zinc plating with 


Me 
line - B 
as a constant cleanser and purifier 


lt will: 


1. Precipitate heavy metal impurities. 


2. Co-precipitate copper impurities, eliminating need 
for zinc dust treatment. 


. Minimize need for decanting or filtering. 
. Precipitate excessive carbonates. 


. Reduce brightener consumption. 


Try @ 5-gallon can, $15.00, or a 15-gallon drum, $42.75, 
FOB Greensburg, on 30 days’ approval. 


S“phur Producl Co. /nc. 


Creenshurg Pa. § 
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ALTE 50-1500 GAL/HR 


ANY ELECTROPLATING 
SOLUTION 

NO ROUGH DEPOSITS 

NO PITTING lial 

4 


Self-Priming 
Model LSIN-10 
Cap. 100 gal he 

H. T. Lucite 
Filter Assembly 


SERVICE: Filters 
practically any acid 
or alkaline solution 
from pH 0 to pH 14; 
removes particles 
down to one micron 
in size. 
DESIGN: Filter As- 
sembly fabricated 
of stainless steel 
316, high tempera- 
ture lucite, rubber- 
lined, Haveg or Sethrin*® resin. Filter tubes of cotton, 
dynel, porous stone, or porous carbon. Pumps fabricated 
of Hastelloy, stainless 316, or plastic, centrifugal or self- 
priming. Motors drip-proof, totally enclosed, or explosion- 
proof, 110 or 220 volt, single or three-phase, 50 or 60 
cycle, sleeve or ball bearing. Hose—12 ft. inlet and 12 
ft. outlet, acid and alkaline resistant. Base—Phenolic base 
on rubber tire ball bearing casters. 

Rated 

Capacity 

50 gel, hr 
100 gal, hr 
300 ga! hr 
400 gal br 
600 gal/h 


Stainless Pump 

Distributors Totally Enclosed 
in Principal Motor 

Cities Portable—Wt. 60 Ib 

14x16" x16" high 


Model 
LSI-5 
LSI-10 
ASI-300 
ASI-400 
ASI-600 

Write for Literature 
72 Willoughby St., 
Brooklyn 1, New York 
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nitrate and fluoride ions in concentration correspond- 
ing to that produced by a solution containing from 
about 0.5 to 6 per cent nitric acid, and about 0.01 to 
0.5 hydrofluoric acid by weight and maintaining the 
solution at a temperature of from 100° F to the boil- 
ing point. 

Cram 3. A process according to claim | in which 
the solution contains from about 0.5 to 5 per cent of 
a lower molecular weight polyhydric aliphatic alcohol 
as an inhibitor. 

7 claims. 

References ciled: U.S. Patents 2,037,633; 2,052,962; 
2,375,394. Patent 798,721. Patent 


171,053. 


French German 


No. 2,641,559, June 9, 1953--Method of Cleaning and 
Descaling Ferrous Articles and Bath Thereof——M. H. 
Pakkala and F. J. Phillips, Assignors to U.S. Steel 
Corporation. 

Cram |. 
which comprises contacting the articles with a fused 


The process of cleaning ferrous articles 


mixture relatively free from moisture and organic mat- 
ter consisting essentially of the following composition 
given in percentage of weight. 


Per cent 
10-99 __9 
0-60 


Alkali metal nitrate. 

Alkali metal nitrite 

Alkali metal oxide (containing at least 
two atoms of oxygen per molecule.) 

Cram 6. A cleaning bath for an oxide coated fer- 

rous metal article which consists essentially of a fused 

mixture relatively free from moisture and organic mat- 

ter having substantially the following composition in 

percentage by weight. 

Per cenl 

10-90 ..9 

0-60 


Alkali metal nitrate. 
Alkali metal nitrite 
Alkali metal oxide (containing at least 


2 atoms of oxygen per molecule 


NICKEL 


Cathodes, Anodes 
PURE NICKEL 


of ANDRU Steel Corp. 


131 BRUCKNER BLVD., NEW YORK 54, N. Y. 
Phone: CYPRESS 2-5617 


6 Claims. 


ror 
SALE 
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P.E. 


NON- 
FP lusisal 


BUFFS 


In order to eliminate the 
principal disadvantages preva- 
lent in ordinary sisal buffs, 
CODMAN has developed a 
treated sisal known as BLU- 
SISAL. 


The principal features of BLU-SISAL 
BUFFS are: 


| Blu-Sisal Buffs ore treated for hard- 
* ness to increase cutting qualities. 


2 Biu-Sisal Buffs are treated in such a 

* manner that the sisal fibres are 
bound together to eliminate excessive 
fraying. 


And most important the Blu-Sisal 
* Buffs are treated so that they hold 
compound. 


Codman Blu-Sisal non- 
fray buffs are available 
from ten inches up. Venti- 
lated if necessary. 


Codman Blu-Sisal Con- 
ventional Buffs are avail- 
able in all diameters. 


& J.C. 


ROCKLAND, MASSACHUSETTS. 


AUGUST, 1953 


For over a half century, the Codman Company has been producing a mest complete line of buffs 
and polishing wheels. During this period, Codman has pioneered in the development of products to meet 
the exacting needs of the metal finishing industry. This program has been possible because the efforts of 
the Company have been devoted exclusively to the design 
development and manufacturing of buffs and 
polishing wheels 
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oe Vil ieee): 
POLISHING PROBLEMS? 
depend on 


the Southwest's leading supplier 
of industrial plating and polishing 
S EQUIPMENT 
® MATERIALS 
® KNOW-HOW 


Davies 


Suppl Manufacturing Co. 


A\60 Meramec Ste MOhaowk 9337 6ST. LOUIS 16 
301 N. Market St « PRospect 5473 «© DALLAS 7 
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Solution Control Is Essential to Economy 


\ KOCOUR Test Sets are available for every 
plating use . . . designed to provide a 
simple time-saving test on plating, clean- 
SERVICE \ ing, pickling and heat treat- 
Take advantage of ing solutions with dependable accuracy. 


our low cost ana . 
lytical service. Send \ No required 


your solutions fo us 
for analysis Imme \ 
diate accurate re- 


or ir-mail \ 
port by air-ma = INFORMATION 


write F 
KOCOU 


4801 


QuicK 
ANALYTICAL \ 


anodizing 
knowledge of chemistry 
minimized. 


Always specify KOCOUR 
TEST SETS from your 
supplier! 


R CO. 


s. St. Louis Ave. 
Chicago 32. 
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FOR SALE + RECTIFIERS 


4 EPF-4302 500 AMP, 6 Volts 
1 Model 921, 2000 AMP Instrument 50 MV 
1 2000 Ampere Shunt 


CARDINAL STEEL SUPPLY 


2695 E. 79th STREET 
CLEVELAND 4, OHIO 





ENdicott 1-6800 
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No. 2,642,392, June 16, 
ralus—C. J. 


1953-——Electroplating Appa- 
Issignor lo Sommers Bros. 


Vanufacluring Co., St. Louis, Mo. 


Sommers, 


Cram. In an electroplating device, a tank for an 
electrolytic solution, a drum for articles to be electro- 
plated, an integral U-shaped frame mounted trans- 
versely of the tank, the outer ends of the arms of said 
( -shaped having 


frame aligned horizontal 


pintles, said drum having its ends rotatably mounted 


axially 


on said pintles, a pintle carried by one of said frame 
arms intermediate its ends, said last named pintle be 
rotatably mounted in a bearing carried by one side of 
the tank, means cooperating with said last named 
pintle for pivotally rocking said frame, a drive shaft 
journalled on the tank opposite the last named pin- 
tle in axial alignment therewith, the other arm of said 
frame being rockably mounted intermediate its ends 
on the drive shaft in a bearing opening passing through 
said last named arm, whereby said drum is arcuately 
movable downwardly into the tank and upwardly out of 
the tank, and a gear carried by the drive shaft to the 
inner side of the last named arm, said gear meshing 
with a gear carried by the adjacent end of the drum. 
| claim, 6 figures. 
Patents 679,35 
2,035,033 ; 


References ciled: U.S. 
205,424; 1,695,795; 


Patent 277,032. 


‘ 


1,135,660; 
Italian 


9 
2,315,272 


No. 2,643,222, June 23, 1953 
Descaling and Electrode Therefor 
lon, W. Va. 

Cram 16. The method of cathodically descaling the 
surface of iron or steel structures at a current density 


Vethod of Cathodically 
G. C. Cox, Charles- 


in excess of 25 amperes per square foot which comprises 
the steps of: holding one side of a thin flexible non- 
conducting porous electrode separator against the sur- 
the 
against the separator with the sides of a multiplicity 


face of structure under treatment by pressing 


of slender substantially parallel rods of a metal se- 
lected from the group consisting of magnesium, mag- 


CONSTRUCTION 


CHEMSTEE COMPANY, INC. 


303 Chemstee! Building, Wainut Street, Pittsburgh 32, Pa. 


(Neo “tie-in” with monvutacturer) 
Send date on your Design, Engineering, Material, Construction and 
Maintenance Facilities for 


ACID-ALKALI-PROOF CONSTRUCTION 


backed by experience serviag major steel, chemical, textile and 
food industries in erection of 


PICKLING, PROCESSING & STORAGE TANKS & FLOORING 


Fr T SSVBVVsVesesesesesaaases 


SSeseeeeeeeeee aa TEAR OUT AND MAllleeeeneeeeae 
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Trim Stop-off costs 


with MASKCOAT 


MASKCOAT is quick and easy 
to use. Gives precision 
stop-off line. 


Sav e time and work by switching | to new MASKCOAT 

the modern ‘ ‘dip- -way”’ of applying stop- 
off fee It goes on in 2 seconds and hardens 
in 60 seconds. 


Maskcoat No. 2 can be used in all common plating 
solutions—will not contaminate the bath—exudes 
no oil. 


You get precision trim lines. After plating cycle 
MaskcoatT No. 2 strips easily—clean as a whistle. 
MASKCOAT is economical because it can be remelted 
and used over and over. 

MaskcoaT No. 2 has proved to be the best “‘all- 
around”’ stop-off material. Find out how MASKCOAT 
No. 2 can cut your plating costs and make your 
work easier. Fill in the coupon and send for 
Maskcoart facts today! 


Eastern Plant—Box 227, Elyria, Ohie 
Western Pilant—85 West Union Street, Pasadena 1, California 
Representatives in principal cities 


Cut here and mail 


QUICK WAY TO BEAT A HOT SUMMER! 


SHUT DOWN THE 


CLEPCO-GLOROD 


IMMERSION HEATERS 
For Alkaline Bath Heating 


Get some comfort in your plating department 
this summer! Now is a good time to shut 
down the steam boiler and modernize your 
tanks with low cost, top efficiency, CLEPCO- 
GLOROD Immersion Heaters. They're eco- 
nomical, better for you all the time—summer, 
winter, spring and fall. They keep employees 
more comfortable, happier on the job! 


© Better Temperature Control 

° Provides Heat Where Needed _ 
© Constant Dependability 

© Easily Installed 


Series W Clepco-Glorod Stee! Immersion Heaters 
are specifically designed for metal finishing alka- 
line cleaning tanks and copper cyanide plating 
baths. The units have been proved successful in 
all types of high alkaline solutions. They are also 
ideal for the heating of alkaline baths such as used 
in the plating of brass, bronze, cadmium, gold and 
copper. Clepco-Glorod units can be quickly 
mounted over the side of tanks, or, as in the case 
of vapor degreasers, screwed into 2”’ holes in the 
bottom of the tanks. 


Availeble with brass sheath 
for mainteining constant tem- 
perature hot water supply. 


For acid solutions, specify 
Clepco-Glorod Fused Quartz 
Electric Immersion Heaters. 


pia SS THE ADVANTAGES CLEPCO-GLOROD IMMERSION HEATERS 
OFFER YOU: Heavily constructed steel units available from stock * immediate 


) nad * Quartz inner element conducts heat uniformly and efficiently * Nickel 
alloy resistance wiro develops rapid temperature rise * Low heat-density prevents 
carbonization * Vapor-proof junction box prevents entrance of v s of liquids 
* Temperature can be thermostatically controlled ° Can be supp fied with bros 
or stainless steel external sheaths * Portable, may be moved oom tank to tank * 
Sturdily constructed for lifetime performance * Recommended and sold by 
leading electro-chemical supply houses. 


Write for Bulletin WMF 
ADDRESS 


cmy CLEVELAND PROCESS COMPANY 


7016 Euclid Ave. Cleveland 3, Ohio 


SEND IN COUPON TODAY 


SEND ME LITERATURE ON WESTERN COATING PRODUCTS, 


NAME & COMPANY 
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Job-fitted to cut your costs 


Case No. 207: Handling sharp- 
edged metal products in hot 
plating solution . . . Job-fitted 
gloves reduced hand injuries 
78%. Saved 6c per man-hour 
on cost of glove replacements. 


Edmont’s laboratories have de- 
veloped and test-rated 34 types 
of coated work gloves to fit 
different job conditions. Send 
brief description of your oper- 
ation. We will recommend and 
furnish test samples of the cor- 
rect glove and name of nearby 
industrial supplier 


Kdmont 


JOB -FITTED 


GLOVES 
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Edmont Manufacturing Company 
1250 Walnut Street, Coshocton, Ohio 
Largest moker of coated fabric gloves 


\ Has Advantages over Cadmium 
) —the metal it replaces! 


7 COST-WISE Uses 20% less tin than 
electrotinning, 60% less than 
hot dipping. Metal cost is about 
half that of Cadmium. 
PROTECTIVE-WISE Gives un- 
equalled corrosion resistance. 
Less porous than pure tin—out- 
performs zinc in salt spray tests. 
THROWING-WISE Areas usually 
difficult to plate are fully cov- 
ered with tin-zinc. 
SOLDERABILITY-WISE Surpasses 
even pure tin in ability to re- 
tain good solderability dur.ng 


& storage. 
5 PRODUCTION-WISE Process is eas- 
ily adaptable to most types of 
ing equipment. No special 
precautions needed in prepara- 
tion of work 


work. 


Tin Zinc is now free of government controls! 
Write for more details. 


METAL & THERMIT CORPORATION 
Chemical Division 
100 EAST 42nd STREET, NEW YORK 17, N. Y. 
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nesium base alloys, aluminum or aluminum base al- 
loys; flexibly connecting the rods to the said structure 
through means for generating an additive polarity low 
voltage direct current supplementing the galvanic po- 
tential; then repeatedly filling the voids between rods 
and the co-acting surface of the structure with an elec- 
trolyte consisting substantially of sea water and for a 
sufficient time to descale the surface. 

16 claims, 8 figures. 

References cited: U. S. Patents 626,972; 872,878; 
1,017,671; 1,430,844; 1,629,212; 1,721,949; 2,215,102; 
2,435,986; 2,444,174; 2,451,066; 2,540,602. — British 
Patents: 996; 3,136; 15,264; 15,383; 335,151. 


Vo. 2,643,223, June 23, 1953 
lytie Analysis—R. W. Nolvest, assignor lo American 
Brake Shoe Company, New York, N. Y. 


\pparatus for Electro- 


Cram 1. In an electrolytic apparatus for quantita- 
tive determination of solutions, an electrode unit com- 
prising, a substantially cylindrical platinum gauze 
electrode adapted to be immersed in the solution, the 
bottom of said gauze electrode being closed by a con- 
vexly rounded and imperforate closure member pro- 
vided at its bottom center with a passage extending 
therethrough to open into the interior of said cylin- 
drical electrode, and a hollow tubular current-conduct- 
ing element extending longitudinally of and substan- 
tially centrally in the said gauze electrode, one end 
portion of the tubular element being adapted to be 
connected to a source of CO, gas, the other end portion 
of the tubular element being sealably positioned in 
said passage whereby CO, gas conducted through said 
tubular element will bubble upwardly along the outer 
sides of the closure member to clean adherent oxidiz- 
ing gases from outer sides of the gauze electrode dur- 
ing electrolysis. 

3 claims, 5 figures. 

References cited: Transactions The Electrochemical 
Society, Vol. 76 (1939), pp. 63-68. Zeitschrift fur 
Elektrochemie, Vol. 17 (1911), pp. 905, 906, 








PRICED TO SELL ! 


MOTOR GENERATORS __ ,*sisbiz Rebuilt 
onaebin A, we 24/10 V. 
1—10,000 A. J-L 214/10 V. 


T 
38a 
>> 
go8 
zme 


TT 
8 


1— 7500 A. 
1— 5000 A, 
1— 
{= 
1— 


North. 244/10 V. 
HVW 6/12 V. 


. Chandey. 6/12 V. 
. HVW 6/12 V. 
. HVW 6/12 V. 


8888 


Titi 


poase 
mmm 
seeegeaa 


Ore 
KKK<<<<<< 


: 





1 . Eager 6/12 V. 
1 . Chandey. 12 V. 
1 . Hobart 6 V. 
1— . Boissier 6 V. 
— . U.S. 12 V. 

1 .HVWev. 

3— 125 A. Hobart 6 V. 
1— 120A, Eager 744/15 V. 
1— 100A.HVWE6Y. .G 


L. J. LAND, Incorporate 
136 Grand Street, New York 13, N. Y. 
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A non-etching type 
aluminum cleaner 
for use in soak tank cleaning. It was 


specifically designed to remove 


drawing, stamping, spinning 
for 


compounds, rolling oils, marking 


rs) inks, crayon marks and shop dirt 
efter from common aluminum alloys prior 
aluminum to spot welding, anodizing or other 
° finishing operations. 
cleaning 
and 


deoxidizing 





A powdered acid type 


deoxidizer designed for 
efficient removal of the oxide film from 





aluminum prior to spot welding, 
anodizing or chromate finishing. It inhibits 
rapid reoxidation. DO solutions 


dissolve primary film rapidly, then reoxidize 
Write for . 

Technical Data Sheets the metal surface sfowly and uniformly 

on Cowles AM and 

DO Cleaners 

Prompt Shipments without leaving smut residues. 
from Convenient 
Warehouse Stock 


with an air-stable oxide film 


SPeeeCeseteseseSeteseseseeeeeeeeesseeseees 


Cowles Technical Service 


Glodly Furnished COWLES CHEMICAL COMPANY 
Upon Request METAL CLEANER DEPARTMENT 
7016 Euclid Avenue + Cleveland 3, Ohio 
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A.E.S. News 





New Executive Secretary 
P. Peter Kovatis of Hartford, Conn 
was named to the post of Executive Se« 
retary by the A. E.S. Executive Board 
according to an announcement made by 


President George P. Swift The new 


Kovatis Foulke 


executive Secretary assumed his new 


duties on August | and came to the 
A. ES. with more than LO years’ expe 
rience in the public relations and ad 
ministrative fields For the last two 


tor and Director of Membership promo 


years he was Relations Dire« 


tion at one of the East Coast's largest 


non-profit institutions in Hartford where 





he was cited recently for achieving “‘one 
of the best records in a decade” 

He is a graduate of Boston University 
at which institution he matriculated in 
the College of Business Administration 
and School of Public Relations and Com- 
munications. He holds a Bachelor of Sci- 
ence degree in Public Relations. 

A World War II veteran with two years’ 
service in Field Artillery and almost three 
years in the Air Force, Kovatis rose from 
private to Captain. He was Executive 
Officer, Personnel Officer, Adjutant, Trial 
Judge Advocate, Unit Historian, Public 
Relations Officer and Statistical Officer. 
He served with the [4th Air Force “Fly- 
ing Tigers” in China and holds commenda- 
tions for “directing the most efficient ad- 
ministrative units in the China Theater’’. 

Dr. D. Gardner Foulke, who resigned 
as Kxecutive Secretary to take over his 
new duties as Manager of Electrochemical 
Development for the Hanson-Van Winkle- 
Munning Company, will be in charge of 
the laboratory phase of research in electro- 
plating and metal finishing there. Prior 
to serving as Executive Secretary of the 
Society, Don Foulke was Chief Chemist 
for H-V W-M 


College and Rutgers University. 


He is a graduate of Juniata 
Before 
his connection with the metal finishing 
industry he had a varied experience in 
organic research, steel technology, gen- 
eral chemical consulting work and univer- 
sity teaching 
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306 Belmont Avenue, Brooklyn 7, N. Y. Dickens 2-41900 
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Branch News 





BOSTON BRANCH 
On June 4, a meeting was held in the 
Hotel Statler. 
was Atan R. Burman, Vice-President, 
Cro-Plate Co., Inc., Hartford, Conn. His 
subject was “Wet Blasting” 


Speaker for the evening 


Burman presented a timely and inter- 
esting talk. Preparation of parts for chro 
mium plating direct on aluminum, clean- 
ing of cutting tools, deburring of intricate 
shapes, cleaning the inside of long inter- 
nal holes in work of various types as well 
as the safe, efficient and economical re- 
moval of heat treating scale are but a 
few of the points brought out in the pa- 
per. Actual specimens were shown at the 
meeting 


Georce P. Swirer, Secretary 


CINCINNATI BRANCH 

The May 27 meeting opened with 33 
men present and Cart F. Truman pre- 
siding. 

A motion was approved that the Day- 
ton, Louisville, Columbus and Indianapo- 
lis Branches be consulted on the possibi- 
lity of having a regional Annual Education 
Session and Dinner-Dance. President 
Truman instructed Mr. Lovetess§ to 
write the various branches inviting them 
to a meeting to discuss the regional affair. 

He also instructed the Secretary to 
write CHarntes Wisk, the retiring secre- 
tary, a letter of thanks for a job well done 

Cuarces L. Wanact 


tion and was accepted as a_ student 


made applica- 


member, 

Ezra A. Biount, the Editor of Prod- 
ucts Finishing, was introduced as the 
speaker cf the evening. Blount gave a 
very informative and interesting talk on 
conditions in Japan, illustrated by color 
movies he had taken during his recent 
stay there 

The meeting was followed by a social 
hour sponsored by the Gil-Ron Products 
Company of Cleveland. 


Wi 1am Youna, Secrelary 


CLEVELAND BRANCH 
The following is a list of the new Branch 
officers installed at the May 1, 1953 
meeting: 
President--Jacw Lurr.ur 
First \ ice-President 
BERG 
Second \ ice-President 
Secrelary-Treasurer— Bert Lupin 
Ep Rornt 
Assistant Librarian 


Henny Frarep- 


Justin Ennicu 


Librarian 
Anruurn DuRost 
Board of Managers -Uarnny Pocudr- 
SKY 


A. J. Lueien, Secrelary-Treasurer 


GRAND RAPIDS BRANCH 
The May meeting was held at the Uni- 
versity Club on the 8th with approxi- 


PLATING 





mately 90 members and guests attending. 
The dinner menu of either steaks, fish or 
shrimp was enjoyed by all. 

PresipeNnt KrirH YHousE read a re- 
port on membership status for the past 
fiscal year. Membership now stands at 
174 with a net gain of 16 or 9.2 per cent. 

Delegates and alternates elected to the 
National Convention were: Jack HAaNney 
Maurie Catpweii, Don Scuantz, Buus 
Enskine, Jon Havitanp and Jim Bapsa- 
Lice 

A proposal and motion was made by 
Lyman Sperry that the Grand Rapids 
Branch sponsor a Bronze Medal for the 
third place paper at the annual conven- 
tion in place of the present certificate 
award The motion was seconded and 
carried unanimously This medal will be 
known as the 
Medal” 

It was with complete pleasure that 
Keith Yhouse presented the “Past Presi- 
dents” pins to all such members at the 
meeting Jack Hanney, Don Schantz, 
STevVE Cowpery, Lyman Sperry, F. D 
Pace, Jim Badaluco, Maurie Caldwell 


and Hanotp Grurrer were recipients of 


“Grand Rapids Bronze 


such awards. Others mentioned but not 
present were Harmer Morton, Cuarnuit 
Weret and C. M. Fernekes, who will re- 
ceive their pins by mail 

Mention was made of the fact that 
meetings would again be held at Fingers 
Restaurant during the coming year 

The meeting was then turned over to 
Lyman Sperry, who introduced the board 
of metal finishing experts for the evening 
They were Bos Duptey, United Chro 
mium, bn SEN ScHOTTEN, Northwest 
Chemical Co.; Lee M. Morse, Chrysler 
Wayne Fuoier, 
Rapids Varnish Corp.; 


Corporation Cirand 
Ropert Meecn, 
American Chemical Paint Co 

A very interesting and lively discussion 
followed 

After the adjournment of the meeting 
many stayed to enjoy refreshments by 
courtesy of “Dusty” Ruoapes of the 
Northwest Chemical Company 

Joun Dykstra, Secretary 


Bernnanp Juuien, Publicity Chairman 


HARTFORD BRANCH 
The last meeting of the season was 
Night and 


the usual educational program was dis 


termed the Past Presidents 
pensed with About 87 members and 
guests were present at the Nutmegget 
House in Newington to do honor to 15 
past presidents 

After partaking of an excellent roast 
beef dinner, the meeting was turned over 
to Arr Locozzo who was the master of 
Each of the 
15 past presidents were briefly introduced 
by Mr 


relate a humorous anecdote in thei plat- 


ceremonies for the evening 
Logozzo and were called upon to 


ing experience. This was then followed 
by the presentation of Past Presidents’ 
pins to the group being honored. 


STANLEY Piatoz, Secrelary 


AUGUST, 19553 


LOS ANGELES BRANCH 

A very informative talk on “The Physi- 
cal and Mechanical Properties of Nickel 
Klectrodeposits”, was given by Dr. Vic- 
ron ZeNTNER, of Surface Alloys, Ine., 
and also a member of Los Angeles Branch. 

Dr. Zentner’s talk related more to the 
theoretical aspects of nickel elec trodepo- 
sition 

In his talk he stated that the presence 
of oxygen and hydrogen in the deposits 
are about the same proportions as in 
water 

On the basis of measurements he added 
that he believes that the most important 
factor in shaping the structure and the 
properties of nickel deposits is the oxygen 
content which in’ turn indicates the 
amount of basic nonmetallic inclusion in 
the deposit 

There is considerable amount of carbon 
and sulfur present in deposits of bright 
nickel, which originates from the = sul 
fonated compounds and wetting agents 
usually present in these baths. 

Dr. Zentner believes that the basic 
theory which he has drawn from his 
observations, namely, that the composi- 
tion of the deposit with the attendant 
structural changes is primarily responsi- 
ble for the large variation in physical and 
mechanical properties, will be valid for 
nickel and for any metallic electrode- 
posits 

Following the talk, a question and an- 
swer period was held and the meeting 
was adjourned at 10:00 P.M. by Pres 
DENT JoHN MILLHORN, 


L. TrumMAN STONER, Secrelary 


MELBOLRNE BRANCH 
On May 18 at Hotel Federal, Mel- 


bourne, the Branch opened its three-day 
1953 Australian Federal Convention, un 
der the Chairman, Brancu Presipent 
GLEN WALKER 

An excellent attendance of 150 mem 
bers and delegates included Dra. Witt 
Biuuom of t. Ss. A. and 30 members from 
Interstate Branches, proving the popu 
larity of the Convention, and at the same 
time, reflecting the significance of elec 
troplating in this country 

In the three technical sessions, eleven 
papers were presented, including two ad 
Blum 
Practice” and 
plating and A. KE. S. Research” 


dresses by Dr “Latest Trends in 
‘Klectro- 


Interest 


ing discussion periods followed 
Overhaul Workshops, 
Trans Australia Airlines, Essendon, and 
General Motors-Holden Plants were at 
tended by 130 delegates 


Pwo plant visits 


Display boards were submitted by 20 
Australian firms, and to the firm submit- 
ting the most interesting board (Messrs 
k. G. Luke (Aust.) Ltd.) an “Oscar” was 
presented by Dr. Blum. 

lo culminate the Convention, a dinner- 
dance was held in the Regent Room of 
Hotel Federal on Wednesday, May 20, 


where 160 delegates and partners dined 
and danced. 

“Proceedings” of the Convention are 
being published and will be available to 
all A. E.S. members and platers in gen- 
eral, to ensure that they will have a full 
report on the Convention. 

The 78th regular meeting was held on 
June 18 at Melbourne Technical College, 
with President G. Walker and 40 mem- 
bers and visitors present. 

After the acceptance of 5 new mem- 
bers, the speaker for the evening, Mr. H. 
Litravuer, was introduced by Lipranian 
Hi. Teacur 

Mr. Littauer’s subject, “Aspects of 
Anodising of Aluminum’, was opened with 
an explanation of the basic principles of 
anodising and practice of same. To form 
an even anodic film, much depends on 
the purity of the metal, silicon impurities 
causing pitting. 

An interesting demonstration was given 
on the dyeing of aluminum, results de- 
pending on immersion time, temperature 
and peculiarities of the film. 

After questions put to speaker by mem- 
bers, Mr. Dave thanked Mr. Littauer for 
his most informative address. 

Phe President announced that our most 
esteemed member, R. Tayton, was spend- 
ing his last evening with the group be- 
fore departing for Brisbane, Queensland 
to take up an important post. The Presi- 
dent thanked Bob Taylor for all he had 
done for the Branch in the past, espe- 
cially his 18 months as President, and 
for his activities as a committee man. 

All sub-committees and branch mem- 
bers were thanked for their support at the 
recent Australian Federal Convention, on 
which excellent reports had been received 
from all who attended 

Dr. William Blum’s Australian tour 
has been an uplift to the A. FE. S. and the 
electroplating industry, and did much to 
cement a further bond of friendship be- 
tween the two countries 


S. B. Peance, Secrelary-Treasurer 


MILWAUKEE BRANCH 
Officers elected for 1953-1954 are: 
President —~krepn ANDERSON 
First \ ice-President 
Second \ ice-President--Ray Goopseu 
Past President 


Librarian 


ALVIN SCHMIDT 


KENNETH OLSEN 

JOHN SCHNEIDER 

Secrelary-Treasurer—-GENE PIeLLUsCH 

Board of Managers—-Evenerr Ropin- 
son, Vincent Marracorn, Lesiun 
DIVELEY 

A feature of the June 5th regular meet- 


ing at the Ambassador Hotel was the Past 


Presidents’ Dinner to honor all past presi- 
dents of the Branch 


festive occasion, complete with cocktails 


It was a gala and 
and entertainment. All past presidents 
were awarded a pin in recognition of their 
services to the Branch. Following the 
dinner the new officers were installed. 
GENE PrELLUSCH, 
Secrelary- Treasurer 
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.C. MILLER COMPANY 


World's largest producers of TRIPOLI! BUFFING COMPOUNDS .. . 
scientifically controlled from mines to finished product, 
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Combine to supply you with 
the world’s finest, most 
widely used line of buffing 
compounds 
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Due to the increased demand for both bar and 
liquid buffing compounds, the J. C. Miller Com- 
pany has just completed new facilities for unlim- 
ited production. Now more and more manufac- 
turers everywhere can be assured of receiving 
prompt delivery on their compound requirements; 
technical assistance and data from one of the na- 
tion's most completely equipped and staffed lab- 


oratories. 







tiQquio BUFFING COMPOUND 


LIQUIMATIC Users of Tripoli powder the world over 
. . . 


obtain their supply from the American 
Tripoli Corporation in Seneca, Missouri, 
THE Liquid Buffing Compound where the only known deposit of this un- 
usual material is located. A few of it's 
a sers inc 3 ta so > . 
J. c. Miller Engineers are fully qualified through technical training and years of prac- SS a Meet ge = 
tical experience to demonstrate and recommend materials and methods for use in pounds, automobile polishes, insecticides, 
your plant — materials and methods that pay you big dividends in higher production etc. Perhaps you have a place for Seneca 
and increased savings. , 4 ~e ; , Standard Tripoli in your process. Invwesti- 
Our Buffing Engineers are equipped with portable Liquimatic demonstration kits gate its possibilities! 
which enable - a. to easily show you the savings that Liquimatic can effect in your 
plant—on your production line. This demonstration equipment is rapidly set up, -yv 1 . . y TRY 
requires no assistance from your help and the test can be made on hand lathes or EXTRUDED BAR COMPOUND 
automatic equipment using just a compressed air connection. The demonstration in The J. C. Miller Company offers a com- 
no way impedes your normal production flow. plete range of all sizes and shapes of ex- 
Here is a demonstration you should see regardless of past experience or whether or truded tripoli bar compound. These ex- 
not you are using a liquid compound at present! We eee that we can show you truded bars meet all the requirements and 
that we have achieved the maximum in performance through combining the very conditions of any job — large 
latest in equipment with the very best in compounds — Liquimatic. This is the Write for complete details. 
Liquimatic team — an unbeatable combination. 


or small. 
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Tripoli Stainless steel compound Lime finish 







ing industrial countries of the world, 


AMERICAN TRIPOLI CORPORATION 


SENECA, mMISSOUR! 


Cut and color Chrome rouge Greaseless 


Grease stick Emery cake Burring compounds 






me. “Seneca Standard” Tripoli is processed in Seneca, 
rt Missouri, U.S.A., and is used in all the lead- 








Controlled Compounds for all Finishing Requirements 
= Cc. MILLER COMPAN Y — Grand Rapids, Michigan 
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$1? $1? $1? $1? $1? 
; $100? $100? $100? $100? $100? 
$40,000? $40,000? $40,000? $40,000? $40,000? 


WHAT FOR?? WHY?? WHAT'S IT ALL ABOUT?? 


Dear Fellow A.E.S. Member: 
These questions are good ones, and you're entitled to ask them, particularly now that you and every other 


member are investing in our vital Research Program. Briefty, here are the basic answers: 


$1—is each regular member’s annual payment with the new per capita tax increase. This will 

provide the fund with over $6,000 each year. While the money is needed to help support an 
active, expanding program, it is perhaps equally as important in bringing you into the picture 
personally, to develop your interest and prompt you to learn more about the program, 


thereby obtaining your full support of it. 


$100-—is the annual cost of a Sustaining Membership. We currently have over 350 of them, held by 
about 300 firms. More are needed. All job shops and manufacturers should be vitally interested 


in strengthening and building the Electroplating Industry. 





$40,000—is the approximate annual budget for the program. Realize that because A.E.S. Research is 
being carried out with much time devoted by members and member firms, and with most work 
done in college and university Jabs, that equivalent effort in industry would be up to fire limes 


as costly! 


WATCH— this page for information on A.E.S. Research. 
GIVE—the Research Program the attention it deserves. 
GET— all that you can from it through current and past reports. 


ASSIST—-your branch Research Chairman in his efforts to obtain additional 
Sustaining Memberships. 


INVEST NOW!!! 


“YOUR BEST BET’S THE AES RESEARCH PROGRAM” 









































STEEL EYELETS 

NICKEL-PLATED 

TO A THICKNESS 
OF .00015. 


The nickel solution in which these 
eyelets were plated was analyzed with 
a Patwin C-1 Electro-Polarizer. With 
this low-priced instrument, analysis 
of plating solutions can be made rap- 
idly and accurately in your own shop 
—at a considerable saving in cost. 


The Patwin Model C-1 is specially 
designed for polarographic analysis 
of plating solutions. It will determine 
principal constituents and metallic 
impurities in solutions of brass, 
cadmium, chrome, nickel and the 
precious metals. For detailed infor- 
mation, mail coupon below. 


| PATWIN INSTRUMENTS. Division | 


THE PATENT BUTTON COMPANY, Waterbury, Conn. | 


| 

! 

| Please send me information on the Parwia C-1 | 
| Blectro-Polarizer. 

| 

| 

| 

| 

! 
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Branch News 





MONTREAL BRANCH 

The January meeting was held in the 
Mount Royal Hotel on the 13th, when 
Dra. H. L. Kevoner of the Lea Manufac- 
turing Company, Waterbury, Conn., and 
Mr. Ek. Ostrnow of the Ronal Chemicals, 
Inc., Long Island, N. Y., were guest 
speakers. 

Kellner spoke on the advantages of a 
Bright Copper Solution and compared the 
finish obtained to that of bright nickel. 
Ostrow spoke on Bright Silver Plating, 
and mentioned in his talk that the bright- 
est deposits obtained in silver plating to- 
day are those where a sodium bath is 
in use 

The following applicants were elected 
to membership: H. Roacn, MacDonald 
Metals and Plastics, Waterloo, Que.; G. 
RK. Hastines, The Griswold Company, 
Montreal, Que 

At the February meeting Josepn Gur- 
ski, Head of the Materials and Process 
Sections for the Ford Motor Company of 
Dearborn, Mich., 
Gurski chose as his topic, “Plating Ap- 


was the guest speaker 
plications to Automotive Parts”. In his 
talk he mentioned that cadmium plating 
was used extensively on certain metals as 
a means of imparting resistance to cor- 
rosion. Also mentioned was that one of 
the most important factors is cleaning, 
not only for plating but also where a part 
or surface was to be painted. 

The following applicants were elected 
to membership: Vicron Hotty, RCA Vic- 
tor Company, Ltd.; Louris Pormuer, and 
B. Laronp, both of Alloyeraft, Ltd. 

A favorable report was read by Joun 
T. Remenpune, Sr., regarding the con- 
vention for Montreal. A final vote, when 
taken, was in favor of the convention 
being held in Montreal in either 1957 or 
1958 

At the March meeting the guest speaker 
of the evening was A. C. West, Assistant 
General Manager of the Canadian Han- 
son Van Winkle Co., Ltd. of Toronto, 
Ontario. Topic of the evening was “The 
Use of Anodes in Electroplating”. Mr. 
West, through the use of several samples 
of used anodes he had brought with him, 
was able to illustrate what effects could 
be obtained through the use of anodes 
that were of improper length. He men- 
tioned that an electrolytic copper anode 
should be completely immersed so that 
the maximum amount of metal could be 
taken from the anode 

During the business session that fol- 
lowed a letter from Headquarters was 
read to the members present that the dues 
vere to be raised from eight dollars pet 
year to nine dollars 

A ballot was taken and elections were 
held for the slate of officers to take office 
for the 1953-1954 term. Incoming officers 
for the new year were installed by John 


I. Reisenburg, Sr. The retiring slate of 


officers were thanked for their splendid 
work during their term of office. 
Those elected are: 
President—J. J. Rocue 
First Vice-President—Ww. FreLey 
Second Vice-President—J. P. Courre- 
MANCHE 
Third Vice-President——J. Canniere 
Secretary—Joun T. Reisensune, Jr 
Librarian—Ravceu Conen 
Board of Managers—R. E. Gorpon, 
Reisensurea, J. 
D. Farmpsamn, P. M. Coapy, R. 
DAVIDSON 


Chairman; Joun T. 


Joun T. Retsensunc, Secretary 


NEWARK BRANCH 

A regular meeting was held on May 15, 
at the Robert Treat Hotel 

Application for membership by Josep 
SCHMERIN was voted to take the regular 
course. 

The following men were elected to mem- 
bership: Junius ZIMMERMAN, CHARLES 
Merriey, Jn., James Noppines, Ep- 
MUND HANton, EuGEent 
Mernitr J. Warwick, 


Gwyer, and 


A resignation was received from MAntin 
KAPLAN and accepted. 

M. B. Diaain was elected chairman of 
the 1963 Convention 

Liprarnian Tom Austin introduced the 
speaker for the evening, M. 5. CHampBer- 
Lin of the Technical Service Division of 
the Wallace and Tiernan Co., Inc. His 
subject was “Reduction of Toxic Chro- 
mium Wastes and Cyanide Waste Treat- 
ment”. Industrial wastes are a big prob- 
lem the speaker noted and continued that 
progress has been slow because of the 
diversity and complexity of the wastes 
The alka- 


line chlorination method for treatment 


requiring corrective treatment 


of cyanide wastes was explained Phe 
method of reduction of the hexavalent 
chromium with sulfur dioxide or alkaline 
salts, and sulfites was stated as one that 
is widely accepted in the industry as a 
Mr. Cham- 
berlin, with the help of slides, illustrated 
the different processes. 


practical means of disposal 


Grorce Reuter, Recording Secretary 


George Wagner of the Newark Branch 

being presented with a gold and silver 

plated pot by Ken Huston at the Newark 
Branch Picnic 


PLATING 








PROVIDENCE-ATTLEBORO 
BRANCH 

A special Branch meeting was held in 
Dr. Parker's office, on May 11. All officers 
and past presidents were present and plans 
for the 1953-1954 season were formulated. 

The regular Branch meeting was held 
in the Providence Engineering Hall on 
May 18 with Gronce Gipss presiding. 

Guest speaker for the evening was 
FRANKOVICH, Executive Secre- 
tary of the New England Jewelers and 
Silversmiths Association, who chose as his 
subject, “Developments in the Electro- 
plating Field” 


GEORGI 


His talk was divided into two parts 
1) Training of Employees in the Jewelry 
Industry; (2) Stampings and Markings 
in Electroplated Jewelry 

A committee composed of CHaramMan 
JosepxH Sviru, Dra. Eowanp Parker and 
Mr. Eni 
help Mi 


the industry before the Federal 


SHEARSTONE was formed to 
Frankovich who is representing 
Trade 
Commission which is trying to set mini- 
mum standards for the jewelry and silver 
industry 


Henry SHavier, Secretary 


ROCHESTER BRANCH 

The May meeting of the Branch, the 
final session of the 1952-1953 season, was 
a dinner meeting at the 40 & 8 Club. 
Forty-two members enjoyed a delicious 
roast’ beef dinner complete with all the 
trimmings, courtesy of the local suppliers 
Following the dinner the group was hon- 
ored to have as guest speaker, Dr. D. 
GARDNER FouLke, the Society’s Execu- 
tive Secretary. Dr. Foulke spoke gener- 
ally on items regarding the Society, its 
history, aims, future plans, ete. An in- 
formal discussion on further matters of 
Society policy followed which also proved 
interesting and informative 


kk. Wanuin, Secretary 


SAN FRANCISCO BRANCH 


A meeting was called to order by the 
Branch’s new president, Sruant PANKEy, 
on April 16. A number of letters were 
read to the members, also a notice of the 
increase of dues to the annual rate of 
$10.00. 

Mr. Parrencer of the Board of Mana- 
gers criticized the lack of business-like 
attitudes of the branch officers and sug- 
vested that the dues bills be sent out one 
month after the secretary takes office and 
that a complete audit of the books be 
made. A general discussion of these state- 
ments was held by the membership and 
it was agreed that any member 60 days 
in arrears would be dropped and that the 
bills would be sent as soon as practicable. 
The Secretary then stated that the books 
would be in order for the inspection by 
the Board of Managers at their earliest 
convenience. 


The meeting was then turned over to 


AUGUST, 1953 


Horace Situ, who gave a dissertation 
on “pH Control of Sealing Solutions After 
Anodizing” 

The following two members were elected 
to membership: FLoyp W. BrowNninG and 
Wituiam T. MacFar ane. 

The meeting was adjourned at 12 P.M. 
Horace J. Smrrn, 


Secrelary- Treasurer 


SOUTHEASTERN BRANCH 

At the meeting held at Belmont Steak 
House on April 10 the following officers 
for 1953-1954 were elected and thereafter 
installed 

President 

First Vice-President 

Second Vice-President 


Librarian 


Cyrus N. SHEARER 
Ray ¢ 
CrLypE STOVALI 


STEFFY 


Dave HoLLANp 
Secrelary-Treasurer—C. A. CoLiines 
M.E. Awrney, W 
lr. Weymourtn, E. J. SuemMons 
CHuartes ANGER reported that Branch 
delegates to the 


Board of Managers 


National Convention 
must be instructed if the Branch wishes 


to have a National Convention in At 


lanta. There was a general discussion as 
to advisability, costs and advances of a 
It was decided to hold over 
until May meeting for final decision, 
The May 9th meeting was held at Bel- 
mont Steak House and was called to 
order by President Cyrus Shearer at 7:45 


convention. 


P. M. with 18 members present. 

Two delegates and four alternates to 
the Convention were appointed as follows: 
Delegates: Way 

TAYLOR 
Allernales—M. E 
ner, W. T 


SHEARER 


Cuas. Sterrey, Bos 


Awtney, H. B. Sroc- 
Weymouta, Cyrus N, 


Dave Holland introduced the speaker 
B. Weir, Director of 
Water Pollution Control, Georgia Depart- 


of the evening, W 


ment of Public Health, whose subject was 
informally presented, followed by a ques 
tion and answer period on “Stream Pollu- 
tion Control as a Practical Matter with 
Electroplaters”’. 
Cuas. A, CoLtines, 
Secrelary-Treasurer 


(Continued on page 934) 


Tops for Quali 
and the top rele oh 


Do we ever make a batch of Chromic 
Acid less than 99.7-+-% pure? Every 
so often we do. But when that hap- 
pens, right out on the dump it goes 


—and good riddance. 


The top label says “Extra High Qual- 


ity” and that’s what every drum con- 
tains. We think you'll like the uniform 
quality of our product and the way 
we make good on our promises. 
When you’re in the market, why not 
call us? 


tecummrcar 





99.7 +°% Pure 


Consistently low in chla- 
vides, sulphote ond ine 
solubles. More thon meets 
every requirement of the 
electroploting industry, os 
well as U. S. Government 
Specification AN-A-21 and 
Federal Spec. OC -303. 





Cal 





CAUTIGhw 


KEEP COTES OREO 


: So ty a ~~ 

& A A tang 

“ry ney wig ayn gon. 
AmB COATINGS, 8% 


BETTER FINISHES & COATINGS, INC. 


268 Doremus Avenue, Newark 5, N. J. 


122 East 7th St., Los Angeles 14, Calif. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 976. 929 








Membership Report of the A. E. S. 





Elections 

BALTIMORE: Richard A. Abercrombie, 
Charles W. Bridge, Elmer Leroy Gabel, 
Jr., David H. Kinder, Benjamin P 
McKnew, Edward E. Oberland, Wal- 
ter E. Pocock 

BUFFALO: Raymond E. Blechinger 

CHICAGO: John C. Duke, Jerome Ku- 
derna, Jack B. Leichti, Christopher 
Marzano, Daniel A. Zarlenga 

CINCINNATI: Charles L. Wallace 

CLEVELAND: George Chimples, Kermit 
L. Eubanks, Thomas E. Lamp, Charles 
E. Meldrum, Arnold E. Pavlish, Rich- 
ard F. Roy, Alvin E. Seely, George 
Walton 

DAYTON: Martin A. O'Loughlin 

LOS ANGELES: Warren G. Blazer, 
George Kt. Bouffard, Alfred E. Clenard 
David J. Colyer, Jr., Ford Cowing 
Norman Dieball, George W. Duncan 
Ira Edwards, Norris Freeman, Willard 
C. Heinecke, Irvin E. Kort, Glenn ©O 
Mallory, Jr., Leo Missel, Richard 5S 
Patterson, Charles A. Petre, Harry J 
Reading, Ralph G. Skaggs 

MONTREAL: G. R. Hastings, J. Benja 
min Lafond, Vietor Holly, Louis Poirier, 
Harold J. Roach 

NEW YORK: Frederick Bernier, Peter 
Catalanotto, Jose A. Clavell, Peter J. 
Hoffman, Samuel Hurewitz, Charles 
Kanigel, Ralph E. Kwarsick, Sidney 
Lieber, Rudy Pellmar, William E. 
Petrie, Gus Prestifilippo, Frank Puma, 
John K. Shaw, Morraine E. Stangl, 
George Tanz 

PHILADELPHIA: Ernest Arsenault, 
James E. Goodridge, Richard D. Ker- 
win, Nicholas J. Maile 

SAGINAW VALLEY: Jack Ekleberry, 
Harrison F. Hooker, Alton R. Jenson 

ST. LOUIS: Robert H. Bobilin, Perry L 
Higginbotham, Richard E. Loupee 

SYRACUSE: Alfred M. Hoehn, Stanley 
Kozien 

TOLEDO: Stanley J. [gnatowski 

WATERBURY: Kutledge B. Parker 

WICHITA: Wilbur E. Avery, Fred G 
Manners, Jr., Forest E. Michael 

MEMBER-AT-LARGE: Everett F. Car- 
ter, Towanda, Pa.; Paul D. Morrisset, 
Paris, France; Dr. H. J. Strauss, Elkins 


Park, Pa. 


Reinstatements 


CHICAGU; L. R. Gallas, John Krons- 
bein 


Transfers 


FE. H. Met wy to Milwaukee from Chi- 
cago; L. A. Critehfield from Dayton to 


930 


Membership Competition 


Membership New 
BRANCH Apr. 1, 1953* Members 


First Group 


Los Angeles. 
Cleveland 
Newark 
Philadelphia 
Milwaukee 
Detroit 

New Yorkt 
Chicago 
Poronte 
Waterbury 
Boston 
Bridgeport 
Pittsburgh 
Grand Rapids 
Melbourne 
Hartford 


Second Group 


Baltimore-W ashington . 
Montreal. 

San Francisco 
Dayton 

Rochester 

Saginaw Valleyt 

St. Joseph Valley. 
Ewin City 

St. Louis 

Bufialo 

Indianapolis 
Providence-Attleboro 
Cincinnati 

New Haven. 
Syracuse 


Svdney 


Third Group 
Springtield. 
Wichita 
Rockford 
Adelaide 
Columbus 
Southeastern 
Dallas-Fort Worth 
Hamilton 
Houston 
Jackson-Lansing 
Lancaster 
Louisville § 
Western Ontario 
Toledo 
Kansas City 
Allentown-Reading 


Outside ‘ompetition 


Portland 
At Large. 138 


Total A. E.S.. 6,065 


Active Membership, June 30, 1953 


Net Change 
Membership 


m bh ho Ww & UI 


Per Cent 


Net Change 


6,174 


—e—e toto ie ew oO 


*Subject to correction. t{$Winners in first, second and third groups, respec- 


tively, of 1952-1953 membership competition. 
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The ACME norizontat 
RETURN TYPE STRAIGHTLINE 


....@ versatile automatic 
| Polishing and Buffing Machine easily 
adaptable te a wide variety of work... 


The overhead view shown is an ACME 60-ft. Horizontal Return Type 
Straightline equipped with 16 ACME Type G-3 heavy duty adjust- 
able floating head polishing and buffing lathes and universal indexing 
fixtures and adapters. It is used for nickel buffing toaster bodies. 
This type straight line is available in various lengths from 20 feet to 
60 feet or more. A 10 ft. drive section and a 10 ft. chain take up 
section comprise the basic 20 ft. machine which will handle 4 a 
heads. Length is easily increased by adding interchangeable ,- 
foot sections each allowing room for 4 additional polishing and buff- 
ing heads. 








CATALOG ON REQUEST 






















CIVILIAN o DEFENSE Production 


Acme Automatics point the way 
ta finishing at Low Cost... 


ACME Automatic polishing and buffing machines have put finishing operations 
on a low cost, high production basis in many industries. . . for many years. Progres- 
sive experience and specialized attention to the solution of production finis ing 
problems gives this organization unique qualifications to serve you. ACME Auto- 
matics have fully proved their performance on such operations as radius blending, 
armor plate grinding, thread clearing and automatic indexing of meny Operations, 
in addition to automatic polishing and buffing of all sizes and shapes of parts, 
















For recommendations, send blue prints of part or samples before and after finishing, 
| together with detailed information on finishing operations and production require- 
J ments. If production methods will cut your costs, we can set your job up in our ex- 
il perimental processing department and you can inspect the machines in operation. 
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ann SPE al . , 1400 €. 8 MILE RD., DETROIT 20 (Ferndale) mic 
os inery BUFFING Zidane, 0% AUYOMATIC POLISHING AND BUFFING MACHI 


AUGUST, 1953 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 977. 
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ay, 5. PAT. NO- 2 


599,785 


Insert special flanges 
Lock individual buffs B "a Mey re opt 
together to build up hollow shafts 
head of desired width 


Press shafts together — 
Pre-Assembled unit is 
ready to install! 


NO OTHER BUFF has the Automatic 
““PRE-ASSEMBLY” feature—a buff-changing 
method so unique... so superior . . . that it has 
been granted a patent by the U.S. Patent Office! 


Exclusive ““LOK-TITE” Ring construction 
locks buffs firmly together—eliminates costly 
down-time of one-by-one removal and replace- 
ment. Complete heads can be pre-assembied 
in your stockroom—ready for fast change-over! 

AUTOMATIC BIAS AND 


ASK FOR A DEMONSTRATION, IN YOUR OWN SHOP! 
SISAL BUFFS 


cre evolleble with Center WRITE FOR FREE BUFFING CALCULATOR 


ideal for shop foremen. Instantly answers every buffing 
less, Permanent Stee! Cen- question — tells what buff to use for any job. 
ter or Cardboard centers. 


> 


AUTOMATIC BUFF CO. 
BRON OF MCuUCAUR “ff 
CHICAGO 16, ILLINOIS CAlumet 5-160 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 978. PLATING 





| A NEW WAGNER SEMI «=: erew out of 


: :1TOOCH 
PLATING PROBLEM 


Here is a Wagner Semi-Auto- 
matic electroplating machine 
that adds a new high in plating 
versatility and efficiency of 
operation. It is provided with 
heavy duty battery clips for 
plating the insides of tubes or 
other hard to reach plating 
surfaces. This special semi-auto- 
matic system, made for a dis- 
criminating customer_ provides 
precise control of plate thick- 
ness ona specialized group of 
products with a minimum of 
attention. You too can benefit 
from the production know-how 
of Wagner engineers who con- 
stantly search for new and 
better ways to improve plating 
processes and equipment which 
result in lower costs, higher 
production and a minimum of 
maintenance. 

















BEFORE PURCHASING YOUR NEW PLATING SYSTEM... CHECK 
YOUR REQUIREMENTS AGAINST THESE WAGNER FEATURES 


1 Simplicity of design and con- 8 Agitating unit mounted on one 
struction bracket 


2 Heavy duty battery clips pro- 9 Fully insulated at all strategic 
vided for auxiliary contact points 

3 Anode bar equidistant from 
hooks, plating through entire 
cycle 


Double T work carriers shown on 
12” centers, may be readily re- 


located on 16”, 20”, 24”, etc. 
Power unit and drive mechanism 


in one integrated package Completely bussed for easy in- 


stallation 
Variable speed, controlled by 


one hand knob 12 Adjustable draft control 


Standard belt chain, replace- 13 
ments available everywhere 


Drains for condensation 
14 Central stack attachments 

Standard fittings provided at all 

lubrication points 15 Micarta pusher blocks 


GREATER PRODUCTION WITH WAGNER SEMI-AUTOMATICS 


Wagner Brothers build a complete line of plating equipment 
job-fitted to your specifications or plant set-up .. . and our modern 
research facilities and pilot plating plant contains exacting equip- 
ment for analyzing your present plating and finishing operations. 
For full particulars to meet your plating requirements, get in 
touch with the Wagner representative nearest you, or write direct 
to us stating your needs. 








Heavy duty battery clips 


Wagner Brothers, Inc., 425 Midland, Detroit 3, Mich. 


VICI, of / Te [] Send name of representative 
[-] Send information on Wagner Semi- 


Automatics 


4{exa. ERS 4 NC. [_] Put me on your Price-Tips mailing list 
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Available for Immediate 
Shipment, Attractive Values 


THE FOLLOWING EXCELLENT REBUILT AND 

GUARANTEED ELECTROPLATING MOTOR GEN- 

ERATOR SETS AND RECTIFIERS, WITH FULL 
CONTROL EQUIPMENT: 


PLATERS 

1—7500/3750 AMPERE, 6/12 VOLT. 
MUNNING “OPTIMUS.” 

1--6000/3000 AMPERE, 6/12 VOLT, 
BOGUE. 

1--5000/2500 AMPERE, 6/16 VOLT, 
ELECTRIC PRODUCTS, 25° « 

1-—-5000/2500 AMPERE, 9/18 VOLT, 
COLUMBIA. 

1--5000/2500 AMPERE, 6/12 VOLT, 
EAGER. 

1—-5000/2500 AMPERE, 6/12 VOLT, 
CHANDEYSSON, 25° C. 

1—4000/2000 AMPERE, 6/12 VOLT, 
CHANDEYSSON. 

1--3000/1500 AMPERE, 6/12 VOLT, 
COLUMBIA, Synchronous 

1—-2000/1000 AMPERE, 8/16 VOLT, 
ELECTRIC PRODUCTS. 

1—2000/1000 AMPERE, 6/12 VOLT, 
CHANDEYSSON. 

1—2000/1000 AMPERE, 6/12 VOLT, 
MUNNING “OPTIMUS.” 


ANODIZERS 

1—4000 AMPERE, 40 VOLT, CHANDEYS- 
SON, Exciter-in-head. 

2—1000 AMPERE, 30 VOLT, IDEAL, 
E.aciter-in-head. 

11000 AMPERE, 40 VOLT, CHANDEYS- 
SON, 25° C. 

1—400 AMPERE, 40 VOLT, M. 6. C., 
Eaciter-in-head. 

RECTIFIERS 

2—-BRAND NEW BASIC RECTIFIERS, 
1500/750 amperes, 6/12 volts. Special 
Price: $750.00 each. Separate Voltage 
Controls Available 

1—2000 AMPERE, 6 VOLT, 6, E. COPPER 
OXIDE RECTIFIER. 

1—GREEN SELECTOPLATER, 1800 AMPERE. 
12 VOLT. 

1—-UDYLITE-MALLORY, 1500/750 AMPERE. 
6/12 VOLT. 


BUFFING LATHES 
3 HP, 5 HP, 744 HP and 10 HP, DIVINE, 
HAMMOND, M. G. C., GARDNER, TWIN 
5 HP and TWIN 736 HP ROME, and 


other popular makes. 


SPECIAL 

MERCIL 12 «x 12 CENTRIFUGAL 
DRYER, Electric Heat. 

24” and 30” ROBBINS & MYERS 2-SPEED 
VENTILATING FANS. 

DIVINE & PORTER CABLE BACK STAND 
IDLERS 

ALMCO DBS TWO-COMPARTMENT 
60” x 30” HORIZONTAL TUMBLING 
BARREL. Unlined, with motorized 
shaker and unloading pan, like new (can 


be lined). 


Above is partial list only. Write to 
us for all your requirements for 
Plating, Anodizing and Metal Finishing 


WIRE —PHONE — WRITE 


M. E. BAKER CO. 


25 WHEELER STREET 





Kirkland 7-5460 CAMBRIDGE 38, MASS. 
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Cincinnati; Salvatore Santoro from 
Hartford to New York; William Tread- 
well to Newark from Rochester; How- 
ard Peckman to Dallas-Fort Worth 
from Member-at-Large 


Resignations 

BALTIMORE-WASHINGTON: G. Ed- 
ward Murray 

CHICAGO: Raymond G. Hosek, William 
D. Jeffries 

CINCINNATI: Thomas J. Whitehead 

DAYTON: G. D. Comer 

DETROIT: Charles E. Baxter 

LOS ANGELES: E. H. Bowlds, Sidney 
F. Hill, William B. Johnson, Andrew 
J. Osprung, William C. Pollard, Herbert 
Zagor 

PHILADELPHIA: David K. Robson 

ST. JOSEPH VALLEY: James Mokman 

SAN FRANCISCO: Edward J. Moon 

SYRACUSE: Ivan V. Hood, Duane G. 
Lawton, Frank Quackenbush, John Ven- 
tura 


WATERBURY: George Dietz 


Suspensions 


CINCINNATI: Frank L. Bone, Lewis 
French, William J. Ryan, Elmer Sams, 
Richard Schmidt 

DAYTON: Ernest D. Cummins 

ST. LOUIS: R. F. Schonlau 

SYRACUSE: Gerald W. Backus, Lou 
Braemer, A. David Douglas, Stephen 
J. Egged, Charles Loundsbury, Alfred 
Marzocchi, Willard F. Moore, Robert 


C. Taylor, Thomas Taylor 


Deaths 
NEW YORK: Benjamin 5. Flug 
ST. LOUIS: John Marshall, Rees Ricket 





BRANCH NEWS 


(Continued from page 929) 





SYDNEY BRANCH 

The technical session of the 90th gen- 
eral meeting held at the Trust Building, 
King and Castlereagh Streets, Sydney, 
was conducted by Mr. Spencer Moon. 

The talk by Mr. Moon dealt with many 
cleaners and cleaning cycles. Solvent, 
vapour, alkaline, electric and soak clean- 
ers were the main topic of the lecture, 
and many useful points were gained from 
this discussion 

Quite a number of questions were fired 
at the speaker as could be expected in 
talking about a subject such as was 
chosen 

A vote of thanks was moved in which 
the speaker was complimented on the 
nature of his talk and the facts that were 
given to all present. 

B. BripGemenrt, Seeretary-Treasurer 





FUME 
STACKS 
of 


Day by day, more and more PLA- 
TANK Stacks go to work helping to 
solve corrosion problems. 


PLA-TANK STACKS 

ere manufactured from long-life 
resin-bonded glass fiber. 
PLA-TANK STACKS 

are resistant to a wide variety of 
fumes and temperatures. Not af- 
fected by extremes in weather. 


PLA-TANK STACKS 

are light in weight, relieve danger 
of collapsing and sagging roofs; 
need less support. Save on han- 
dling, freight and shipping charges. 
PLA-TANK STACKS 

are easy to install, require less 
rigging. 

PLA-TANK STACKS 

are competitively priced with other 
corrosion-resistant materials. 
PLA-TANK STACKS 

are available now in diameters to 
54”. 

PLA-TANK STACKS 


ore the answer to your needs for 
many fume exhaust jobs now on 
your drawing boards or for re- 
placements in existing systems. 


Write for free data file sheet 


°-11 
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The object of this little lesson in arithmetic 

is to prove that there are more ways than one to come to 
a conclusion. But, when it narrows down to 

Rectifiers, there is only one conclusion you can make. 
And that is...Green Rectifiers are unbeatable 


for quality, performance, and service. 





IF YOU WANT THE BEST... Buy Green! 


W. GREEN ELECTRIC COMPANY, INC. 
cine eres, ; . 1 


GREEN EXCHANGE BUILDING 130 CEOAR STREET MEW YORK 6 N.Y 
Recrifier (G) ENGINEERS t 
' 


‘ 
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MORE ON GETTING A BETTER START FOR YOUR FINISH 
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=. SYLVANIA------------- 


Lighting, Electronics, Radio, Teleyision. 
Sylvanio Electric Products lnc. 


T 


a7 


How Sylvania Electric 


cut cleaning costs 52.8% 


with Pennsalt Cleaners 


A striking, although not unusual, example greater effectiveness than the previous 
of the value of Pennsalt Cleaners comes cleaners and were in every other way com- 
from the Radio and Television Division of pletely satisfactory. 

Sylvania Electric Preducts Inc. 

Here is a brief introduction to the two prod- 
ucts that performed this notable cost-cut- 
ting feat: the first Pennsalt Cleaner is a 
concentrated, extra-heavy duty soak or 
immersion tank alkaline cleaner with excep- 
tional emulsifying powers. The second 
Pennsalt Cleaner is an alkaline electro- 
lytic cleaner specially compounded for re- 
moval of heavy smut deposits when used 
After a test, the Pennsalt cleaners were in reverse cleaning cycle. 

adopted, and these were the results of ae : . s we 

the change: I he extensive Pennsalt Cleaner line includes 
products for virtually every type cleaning 
operation, and Pennsalt specialists have 
vast experience in properly applying them. 


In its Buffalo plant, this Division stamps 
out thousands of steel radio and TV chassis 
and other miscellaneous parts every day 
which are then zinc plated. After a survey 
of the plant, the local Pennsalt representa- 
tive suggested that two Pennsalt Cleaners 
could definitely reduce cleaning costs in 
the plating operation. 


1. Total consumption of cleaners was 
reduced in each four-week period from 2700 
lbs. to 2140 Ibs. including make-up schedules. 
No matter how effective or economical you 
believe your present cleaners to be, there is 
a very good chance that a saving similar to 
Sylvania’s can be made in your plant with 

3. The Pennsalt Cleaners removed Pennsalt Cleaners! Contact your Pennsalt 
stamping oils and shop grime with equal or representative today or write: 


2. Previous cleaners cost $432.00 a 


month. The Pennsalt products run $204.78 
a month—a 52.8% saving. 


PENNSYLVANIA SALT MANUFACTURING COMPANY \ 2) 
Metal Processing Department 


396 Widener Bidg., Philadelphia 7, Pa. Pen nsa it 
ee 
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Directory of A. E. 8. Officers 
and Research Chairman 


Branch Secretaries and 


Research Chairmen 





A. E. S. OFFICERS 


President 


Dr. G. P. SWIFT 


53 Galen Street, Watertown 72, Mass 


Dr. R. A. SCHAEFER 
Cleveland Graphite Bronze Company 
17000 St. Clair Avenue, Cleveland 10, Ohio 


First Vice-President 


Second Vice-President CLYDE KELLY 
1519 Warren Boulevard, Chicago 7, Ill 


Third Vice-President DR. SAMUEL HEIMAN 
Philadelphia Rust Proof Company 
$221 Frankford Avenue, Philadelphia 34, Pa 


Past President EF. J. MacSTOKER 
Farrand Optical Company, Inc 
1401 Bronx Boulevard, Bronx, N. ¥ 


Executive Secretary P. PETER KOVATIS 
1445 Broad Street, Newark, N. J 


A. E. S. RESEARCH COMMITTEE 


Dr. Eant J. Senrass 
Lehigh University, Bethlehem, Pa. 


Secretary. 


Chairman 


The Executive Secretary 


ADELAIDE, AUSTRALIA meets second Wednesday of each 
month. Address: Room 30, 17 Currie Street, Adelaide, S. A., 
Australia 


ALLENTOWN-READING meets third Wednesday of each 
month in Scotty’s Anchorage, Second and Main Streets, Em- 
maus, Pa. Secretary-Treasurer, Norman H. Miller, New Ber- 
linsville, Pa. Research Finance Committee Chairman, Mal- 
colm G. Merkle, c/o General Electric Company, 1801 S. 12th 
Street, Allentown, Pa. 


BALTIMORE-WASHINGTON meets second Tuesday of each 
month with meetings in Baltimore at the Engineers’ Club and 
in Washington, D. C., at the National Bureau of Standards. 
Secretary, Asaf A. Benderly, 1829 Summit Place, N. W., 
Washington 9, D. C. 


BOSTON meets first Thursday of each month in Hotel Statler. 
Secretary, Dr. George P. Swift, 53 Galen Street, Watertown 
72, Mass. Research Finance Committee Chairman, Louis V. 
Gagnon, 53 High Street, Natick, Mass. 


BRIDGEPORT meets second Friday of each month in Barnum 
Hotel. Secretary-Treasurer, Robert G. Parker, 25 Beverly 
Road, Trumbull 58, Conn. 

KUFFALO meets first Friday of each month in Markeen Hotel. 
Secretary and Research Finance Committee Chairman, B. P. 
Fortin, Jr., 209 Forest Drive, Orchard Park, N. Y. 

CHICAGO meets second Friday of each month at 6 P. M. at 
Western Society of Engineers, 84 E. Randolph Street. Sec- 
retary-Treasurer, Paul Glab, 882 N. Paulina Street, Chicago 
22, Ill. Research Finance Committee Chairman, Charles Geld- 
zahler, c/o Platers’ Technical Service, Inc., 509 S. Wabash 


Avenue, Chicago 9, IIL. 
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HEATING IN CRITICAL 
PROCESSES_ 


IMMERSION 
HEATERS 


—are protected, in an opaque fuzed 
quartz shell, against corrosive chemical 
fluids. 


This permits use under conditions which 
inhibit the use of other type heaters, ~ 


NOTE THESE FEATURES 


® High rate of heat transfer 


© Acid resistance 





© Quicker warm-up 


© Closer control of bath 
temperatures 
© Immunity to thermal shock Bulletin IH 


© Compact design gives complete details 


Amersil Compan 


"1471 Chestnut Ave., Hillside 5, N. J. 
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You Can Depend on PENTRATE 
for the Best in Black Oxide Finishing 


e IS FASTER THAN ORDINARY BLACKS 

e SIMPLE ONE OR TWO BATH IMMERSION 
e REDUCES FRICTION ON CUTTING TOOLS 
e DOES NOT DESTROY TOLERANCES 


MEETS ALL SPECIFICATIONS FOR BLACK OXIDE 
FINISHES 57-0-2C Type 3 Class A, SAE-AMS No. 2485A, 
51-70-1A Finish No. 22.04 Grade 1 


of nearest representative 


HEATBATH CORPORATION 


Springfield 1, Mass 


Oldest Manufacturer inthe United States Specializing 
in Heat Treating and Metal Finishing Materials 
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BEAM-KNODEL CO. 


Distributors for 


HANSON. 
VAN WINKLE- 


MUNNING CO.'S 


“PLATEMANSH 


A Complete Service 


Electroplating, 
Jor Polishing and Buffing, 
Cleaning and Anodizing 


195 LAFAYETTE STREET 
CA 6-3956-7 New York 12, N. Y. 
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FOR 


SALE 
Slightly Used BUFFS 


Loose and Sewed 
Air-Cooled 








Any Quantity 


MICHIGAN BUFF CO., INC. 


3503 GAYLORD AVE. DETROIT (12), MICHIGAN 
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INDUSTRIAL CHEMICALS 


For Metal Finishing 


Anodes, All Types 
Nickel Sulphate 
Nickel Chloride 


Warehouse Stocks Maintained 


CANTON PLATERS SUPPLY CO. 
CANTON, OHIO 


Trichlorethylene 
Carbon Tetrachloride 
Cyanides 
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CINCINNATI meets fourth Wednesday of each month at 7:30 
P. M. in Engineering Society Headquarters, McMillan Street 
and Woodburn Avenue. Secretary, William Young, 7124 
Montgomery Road, Cincinnati 36, Ohio. Research Finance 
Committee Chairman, C. R. Sorber, 2004 Connecticut Ave- 
nue, Cincinnati 24, Ohio. 


CLEVELAND meets first Friday of each month in Hotel Carter 
at 8 P. M. Secretary-Treasurer, A. J. Lupien, 4408 Carnegie 
Avenue, Cleveland 3, Ohio. 
Chairman, to be appointed. 


o—_— 


COLUMBUS meets first Friday of each month at 8 P.gM. in 
Battelle Memorial Institute Auditorium. Secretary-Treas- 
urer, Harry L. Moore, 505 King Avenue, Columbus 1, Ohio. 
Research Finance Committee Chairman, to be appointed 


Research Finance Committee 


DALLAS-FORT WORTH. Secretary-Treasurer, A. C. Fricke, 
1415 Plowman Avenue, Dallas 8, Texas. 


DAYTON meets second Wednesday of each month in the Bilt- 
more. Secretary, John Easton, 641 Fairachers Drive, Day- 
ton 9, Ohio. Research Finance Committee Chairman to be 
appointed. 


DETROIT meets first Friday of each month in Hotel Statler. 
Secretary-Treasurer, R. J. Racine, c/o Wyandotte Chemicals 
Corporation, Wyandotte, Mich. Research Finance Committee 
Chairman. New appointment to be made. 


GRAND RAPIDS meets second Friday of each month at Fin- 
gers Restaurant at 7 P. M. for dinner; educational session at 
8:15. Secretary, John Dykstra, 720 Delaware, S. E. 
Rapids, Mich. 


. Grand 


HAMILTON BRANCH meets third Thursday of each month 
in the Conference Room, West End Plant, Canadian West- 
inghouse Company, Ltd. Secretary, R. Burke, c/o Swift 
Devices, 14 George Street, Hamilton, Ontario, Canada. 


HARTFORD meets third Monday of each month in Hotel Bond 
at 7:45 P. M. Secretary, Stanley Platoz, 26 Erwin Place, New 
Britain, Conn. Research Finance Committee Chairman, 
Frank W. Smith, 46 Cottage Street, Meriden, Conn 


HOUSTON meets third Tuesday of each month at 6:30 P. M. 
in the Ben Milam Hotel, Houston. Secretary-Treasurer, C 
A. Mattiza, P. O. Box No. 9312, Houston, Texas. 


INDIANAPOLIS meets first Wednesday of each month at Fox 
Steak House, 1207 E. Washington Street. Secretary, Miss 
Edna Rohrabaugh, 816 Robert Street, Lafayette, Ind 


JACKSON-LANSING meets second Tuesday of each month 
alternating between Meadow Lark Inn in Jackson and Porter 
Hotel in Lansing. Secretary-Treasurer, E. J. Bosca, 411 Third 
Street, Jackson, Mich. Research Finance Committee Chair- 


man, H. McKlueen, 3617 McCain Road, Jackson, Mich. 


KANSAS CITY—Secretary-Treasurer, Olin K. Bock, 5317 W, 
58th Street, Mission, Kansas. 


LANCASTER meets second Friday of each month at 8 P.M 
September, December and April meetings are held at Han- 
over, York and Harrisburg, respectively; all other meetings at 
the Old Mill Inn, Lancaster, Pa. Secretary-Treasurer, Harry 
A. Saylor, 40 N. Poplar Street, Elizabethtown, Pa. Research 
Finance Committee Chairman, Harry Hovis, Lincoln'§High- 
way, West Lancaster, Pa. 


LOS ANGELES meets second Wednesday of each month at 
6:30 P. M. in Rodger Young Auditorium. Secretary, L. Tru- 
man Stoner, 12427 Sproul, Norwalk, Calif. Research Finance 
Committee Chairman, Earl Coffin, 5102 Marburn Avenue, 
Los Angeles 43, Calif. 


PLATING 





LOUISVILLE meets third Thursday of each month in Room 
119, Speed Scientific Building, University of Louisville. Sec- 
retary-Treasurer, Joseph G. Sterling, 1169 Keller Avenue, 
Louisville, Ky. Research Finance Committee Chairman, T. 
K. Allison, 2502 Manchester Rd., Louisville 5, Ky. 


MELBOURNE, AUSTRALIA meets third Thursday of each 
month at 8 P. M. in Metallurgy Theatre, Melbourne Techni- 
cal College, 124 Latrobe Street. Honorary Secretary-Treas- 
urer, S. B. Pearce, G. P. O. Box 4591, Melbourne, Australia. 


MILWAUKEE meets first Friday of each month in the East 
Room, Hotel Ambassador. Secretary-Treasurer, E. E. Piel- 
lusch, 2921 S. 90th Street, West Allis 14, Wisc. Research 
Finance Committee Chairman, to be appointed. 


MONTREAL meets first Tuesday of each month in Mount 
Royal Hotel. Secretary, J. T. Reisenburg, Jr., 996 DeBullion 
Street, Montreal, P. Q., Canada. Research Finance Commit- 
tee Chairman, P. M. Coady, c/o Alloycraft, Ltd., 27 Hillside 
Avenue, Westmount, Montreal 6, P. O., Canada. 


NEWARK meets third Friday of each month at 8 P. M. in 
Hotel Robert Treat. Secretary-Treasurer, George Wagner, 
Hy-Grade Electro Plating Company, 35 Fourth Street, New- 
ark, N. J. Research Finance Committee Chairman, John 
Gumm, 538 Forest Street, Kearny, N. J. 


NEW HAVEN meets second Tuesday of each month alternating 
between Sterling Chemistry Laboratory, Yale University, and 
Hotel Taft. Secretary-Treasurer, B. J. Gaffney, 40 Filbert 
Street, Hamden 14, Conn. Research Finance Committee Chair- 
man, Dr. H. L. Kellner, c/o Lea Manufacturing Company, 
16 Cherry Avenue, Waterbury 86, Conn. 


NEW YORK meets second and fourth Fridays of each month 
in the Statler Hotel. Secretary-Treasurer, George Schore, 150 
Bennett Avenue, New York 33, N. Y. Research Finance 
Committee Chairman, Milton Nadel, 41-15 50th Avenue, 
Long Island City 4, N. Y. 


PHILADELPHIA meets fourth Friday of each month in Har- 
rison Laboratory Building, University of Pennsylvania, 34th 
and Spruce Streets (unless otherwise stated). Secretary, | 
William Marcovitch, 1434 Lardner Street, Philadelphia 24, 


Pa. Research Finance Committee Chairman, to be appointed 


PITTSBURGH meets second Thursday of each month in the 
Avon Room of the Sheraton Hotel. Secretary, Wm. D. Wil- 
son, 1167 Varner Road, Pittsburgh 27, Pa. Research Finance 
Committee Chairman, S. 8. Johnston, c/o Weirton Steel Com- 


pany, Weirton, W. Va. 


PROVIDENCE-ATTLEBORO meets third Monday of each 
month in Providence Engineering Society Hall, 195 Angell 
Street, Providence, R. 1. Secretary, Henry Shavier, 32 Hodges 
Avenue, Taunton, Mass. Research Finance Committee Chair- 
man, Pierre B. Lonsbury, 78 North Avenue, Attleboro, Mass. 


ROCHESTER meets third Monday of each month at the 40 & 8 
Club, 933 University Avenue. Secretary, Edwin Wallin, 70 
Peach Tree Road, Penfield, N. Y. Research Finance Com- 
mittee Chairman, Cecil Thornton, 20 Lafayetie Parkway, 
Rochester 10, N. Y. 


ROCKFORD meets second Monday of each month in Faust 
Hotel. Secretary, Roger Johnson, 2202 Eleventh Avenue, 
Rockford, Ill. Research Finance Committee Chairman, David 
Stockton, The Udylite Corporation, 1943 Walnut Street, 
Chicago 12, IIL. 
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MASKING PROBLEMS 
\ OUR SPECIALTY! 


write FoR FREE sampte kIT... 


2030 WEST FORT STREET 





| DETROIT 16, MICHIGAN 
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Zialite 


Reg. U. S. Pat. OF. 


for HARD CHROMIUM 





USE 
Zialite apvition AGENTS 


Harder deposits. 
Increased throwing power. 
Less sensitivity to sulfate content. 


Exceptionally fine results plating any- 
thing calling for Decorative or Hard 
Chrome. 


for NICKEL PLATING 


The one bath especially designed for 
plating DIRECTLY on ZINC, LEAD 
ALUMINUM, BRASS, COPPER 
and IRON. 























ZIALITE CORPORATION 


92 Grove Street Worcester 5, Mass. 
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iS YOUR PROBLEM 


PLATING? 


HOLLAND SUGGESTS: 


Complete chromium plating unit. 
Tanks in all sizes 


Write today for new Holland 
Equipment Catalog complete 
with illustrated data and valu- 
able information for the metal 


finishing field 


J. HOLLAND & SONS, INC. 


MANUFACTURERS * DEALERS 


276 SOUTH NINTH ST. + BROOKLYN, N.Y. 
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No. 11 Self-Acting TEMPERATURE 
INDICATING REGULATOR 


<— Other dials available 
eeeeeeeoceaeoe ee eee ee 


SAVES LABOR—Stops Losses 


caused by over-heating 


Automatically controls tempera- 
ture of liquids or air at any point 
desired. Needs no compressed 
air or electricity for its operation. 


3 Plus Values give you more 
for your money: 1) Easy to 
read 4° dial thermometer 
shows temperature of liquid 
or air being controlled, 
makes it easy to adjust regu- 
lator for proper temperature. 
2) Has valve stem lubricator. 
3) OVER -heat protection. 


Powers No. 11 Regulators 
are available also without 
dial thermometer in a variety of 60° F. 
ranges and valve bodies }4" thru 8". (110) 


ECONOMICAL + DEPENDABLE + SIMPLE + EASY TO INSTALL 


> WRITE FOR BULLETIN 329e THE POWERS REGULATOR CO. 
2737 Greenview Ave., Chicago 14, lll. © Offices in over 50 Cities 
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SAGINAW VALLEY meets for dinner at 6:45 P. M. and meet- 
ing at 8 P.M. at Zehnder’s, Frankenmuth, Mich., second 
Wednesday of each month, September through May, except 
February. Secretary-Treasurer, Stewart Harger, 3214 Nor- 
wood Drive, Flint, Mich. 


ST. JOSEPH VALLEY meets first Wednesday of each month 
at 8 P. M. in Elkhart Hotel, Elkhart, Ind. Secretary-Treas- 
urer, Eugene Roth, 739 N. College Street, South Bend 28, 
Ind. Research Finance Committee Chairman, Ralph Brouwer, 
361 Maple Avenue, Holland, Mich. 

ST. LOUIS meets second Wednesday of each month at the 

York Hotel, 6th and Market, St. Louis, Mo. Secretary-Treas- 

urer, E. R. Hunleth, 4415 Michigan Avenue, St. Louis, Mo 

Research Finance Committee Chairman, to be appointed. 


SAN FRANCISCO meets second Thursday of each month, alter- 
nating between St. Julien Restaurant, 140 Battery Street, San 
Francisco, and El Curtola Restaurant, 510 17th Street, Oak- 
land. Secretary-Treasurer, Horace J. Smith, 319 Alta Loma 
Drive, South, San Francisco, Calif. Research Finance Com- 
mittee Chairman, to be appointed. 


SOUTHEASTERN meets second Friday of each month at the 
Belmont Steak House, Atlanta, Ga. Secretary-Treasurer, 
Charles A. Collings, P. O. Box 1088, Atlanta, Ga. 


SPRINGFIELD meets fourth Monday of each month in Hotel 
Charles. Secretary, R. J. Girard, 145 Waite Avenue, Chico- 
pee Falls, Mass. Research Finance Committee Chairman, 
Arthur Pearson, 102 Ely Avenue, W., Springfield, Mass. 


SYDNEY, AUSTRALIA meets second Thursday of each month 
at 7:30 P.M. in the Trust Building, King and Castlereagh 
Streets. Secretary-Treasurer, B. Bridgement, 19 Adelaide 
Street, Belmore, Sydney, N. S. W., Australia. 


SYRACUSE meets third Monday of each month in Richard's 
Restaurant. Secretary, Lindley Wood, 1329 Bellevue Avenue, 
Syracuse 4, N. Y. Research Finance Committee Chairman, 
George W. Cavanaugh, 129 Kenwood Avenue, Syracuse 8, 


te A 


TOLEDO meets first Thursday of each month at Park Lane 
Hotel. Secretary, Gaston Bergeman, 703 Pine Street, Fre- 
mont, Ohio. 


TORONTO meets second Friday of each month in Royal York 
Hotel. Secretary, Robert L. Edwards, 1106 Dovercourt Road, 
Toronto, Ont., Canada. Research Finance Committee Chair- 
man, C. D. Short, 1281 Pape Avenue, Toronto, Ont., Canada. 


TWIN CITY meets first Monday of each month, October 
through June, in the Covered Wagon (Lodge Room), 114 S. 
ith Street, Minneapolis, Minn., with dinner at 6:30 P. M. and 
business and technical session at 8:00 P. M. Secretary-Treas- 
urer, Robert L. Buckley, c/o Industrial Chemical & Equip- 
ment Company, 205 11th Avenue So., Minneapolis 15, Minn. 
Research Finance Committee Chairman, to be appointed. 


WATERBURY meets second Thursday of each month in Elton 
Hotel. Dinner, 6:30 P. M.; meeting, 8 P. M. Secretary-Treas- 
urer, Spencer L. Henn, P. O. Box, Drawer B, Cheshire, Conn. 


WESTERN ONTARIO meets third Friday of each month in 
William Pitt Hotel, Chatham, Ontario. Secretary-Treasurer, 
K. W. Farquhar, c/o Wallaceburg Brass, Ltd., Wallaceburg, 
Ontario, Canada. 


WICHITA meets fourth Wednesday of each month at 6:30 P. M. 
at Lydroy’s Eighty-one Grill. Secretary-Treasurer, Harry D. 
Burgess, 249 North Mosley, Wichita, Kans. 
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NOW YOU CAN GET THE 


NEW TYPE VITREOSIL” 
(pure fused silica) 


ELECTRIC IMMERSION HEATERS 


Here is the latest improvement 
in immersion heaters for heating 
acid pickling and electro-plating 


solutions, and other acid baths. 
This new VITREOSIL immersion heater features: 


@ Increased heat transfer per 
unit area 


oe Greater resistance to 
chemical attack 


e@ Molded rubber cap pro- 
viding efficient sealing and 
facilitating installation. 

@ Ground wire inside VITREO- 
SIL sheath for additional 
electrical protection 


@ Minimum safe immersion 
depth marked on each heater 


Write today for bulletin No. 15 
giving specifications and prices 


THERMAL SYHOATE, 7 


USE READER SERVICE CARD; INDICATE A 993. 


For Long, 
Cool Runs 
On 
Automatic Work 


Let CUTMASTER’s perfect bal- 
ance, and special construction for 
extra coolness and service slash your 
automatic buffing costs. We'll rush 
you the details—write, wire or phone! 


WILLIAMSVILLE BUFF DIVISION 


The Bullard Clark Company 


DANIELSON, CONNECTICUT 


USE READER SERVICE CARD; INDICATE A 994. 





Future Meetings 





124rH Nationa, Meerinc—AMERICAN CHEMICAL So- 
creTy, September 6-11, 1953 in Los Angeles, Calif. 


l047H Meerine or THe ELtecrrocHemican Society at 
the Ocean Terrace Hotel, Wrightsville Beach, N. C.., 
September 13-16, 1953. 


1953 Semi-ANNUAL MEETING oF THE AMERICAN Hor 
Dip GALVANIzERS AssocraTION at the Statler Ho- 
tel, Cleveland, Ohio, September 14-15, 1953. 


Kien1H National INstrumMeENT Exnisir under the 
sponsorship of the Instrument Society of America 
at the Sherman Hotel, Chicago, Ill., September 21 
25, 1953. 


357TH Nationa Merat Exposrrion anp CONGRESS 


under the sponsorship of the American Society for 
Metals, October 19-23, 1953 at the Cleveland Public 
Auditorium. 


INDUSTRIAL PACKAGING AND Marertats HaANpbLiINnG 
Exposition at Boston Mechanics Building, October 
20-22, 1953. 





A New Prime Source 
Serving the Electroplating Industry 


CAST NICKEL ANODES 


Standard Bright Niekel Electroplating Quality, guaranteed 98.5 /99.5% 
minimum, produced from pure secondary nickel. Can be used in 
addition to your present allocation according to regulation M-80. 


FREE OF ALLOCATION 


SINGLE NICKEL SALTS 
NICKEL CHLORIDE NICKEL CARBONATE 
Highest Quality 


o 
Per Ib. 


CADMIUM BALL ANODES .. . $2.00 
POTASSIUM CYANIDE... A7 
SODIUM CYANIDE 18 
COPPER CYANIDE...... -. 
eh hy fa 49 


BETTER (W QUALITY 
PRICES SERVICE 


INDUSTRIAL Curmicat & Dre (0. 


239 BROADWAY, NEW YORK 7, N. Y. 
Tel.: COrtland 7-2303 











USE READER SERVICE CARD; INDICATE A 995. PLATING 





CHEMICAL Steel POLISH 


Revolutionary new room temperature chemical 

dip produces a brilliant luster on most steel with a 

¥ one-minute immersion. The luster developed is the 

2 Y equivalent of a thirty-minute nickel and chrome 

4, electrodeposit. 

MirroFe imparts some resistance to corrosion; 

C4 ye however, for most applications a subsequent coating mm 

hig F- such as wax, lacquer or a reduced amount of electro- =" a 6: “* 
y\ . is 







Af | deposit should be applied. = 
? MirroFe reduces surface roughness by its Be 


ws *-* 


if leveling action, deburrs sharp edges as well as produc- ZN 
ing a fine micro-finish. 227 


Y, WY ff = | 


This new process is expected to eliminate 
in many cases, burnishing, polishing, buffing, 
electropolishing operations, and for some classes 
of work eliminates the use of nickel and chrome 
plate. 

MirroFe does not require current or other 
specialized equipment. No precautions are 
necessary other than those required for all acid 
type solutions. 


WRITE FOR 


Free Technical 
Data Sheet #32 





FOR 31 yvEANS Originators FOR THE METAL FINISHING 
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Always Looking For- 


BIGGER, TOUGHER or FINER, DELICATE 
METAL FINISHING JOBS 





y LEA 


compound 


Industry's No. 7 Greaseless Composition 


For BIG, ROUGH, TOUGH metal finishing jobs, or for SMALL, DELICATE, 
PRECISION finishing jobs, LEA Compound is just the ticket! This greaseless 
composition is perfect... perfect for achieving a satin finish . . . perfect 
for polishing . . . perfect for buffing . . . perfect for burring. What is your 
metal finishing problem? Whatever it is, our technical staff and our lab can 
work out a clean, economical method for you. Why not write to us now... 


The LEA Finishing Family 
LEAROK » LEA LIQUABRADE - AD-LEA-SIVE - LEABRAMENT + LEA SPRAY GUN MOVER 
LEA LIQUALUBE - cLEAn GRAIN LUBAR - LEA LAPPING PASTE 
LEA GRIPMASTER - LEA LUBAR 





THE LEA MANUFACTURING CO. 


16 Cherry Ave., Waterbury 20, Conn. 


LEA MFG. CO. OF MICHIGAN, INC. LEA MFG. COMPANY OF CANADA, LTD. 
14066 Stansbury Ave., Detroit 27, Mich. 370 Victoria Street, Torente 2, Canada 
LEA-RONAL, INC., East Aurora Street, Waterbury, Conn. 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 997. 





